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People on the go, go Convairliner...t/7e world over! 

Forty-one leading airlines on al! six continents now offer you the unexcelled 
convenience, comfort and dependability of the Convairliner. Built-in steps, 
ample racks for carry-on luggage, and many other comforts that are only now 
being planned for airliners of the future, are yours to enjoy today on a Convair! 
No wonder more airlines have chosen the Convair than any other modem 
passenger plane. Ask your travel agent or favorite airline 
to make your next flight a Convair. Wherever you go, 
you'li find a Convair going places the world over! i 

CONVAIR 




A DIVISION OF GENERAL DYNAMICS CORPORATION 



Constant speed air turbine drives are a Stratos specialty — 
an outstanding feature is their ability to hold speed within=of 
of 1 % from no load to overload conditions. 

Particularly significant arc the safety precautions designed into these 
rugged units. Besides an inherently sound design, each model incor- 
porates an integral overspeed protection system — independent of the 
governing system — which shuts down the turbine mechanically. Over- 
speed trips are of several types - some resettable in flight — so that 
the best arrangement for each installation can be selected. 




Model TP25-i, for driving a 15 kv 
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that have made Central Airlines synonymous 
with improved commerciol oviation in the 
Southwest and Great Plains. 
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Rendezvous at 15,000 (rpm) 

Bearing: 600° (F) 


Jet engine main ehafl bearings face 
their most crucial lest in the ycors just 
ahead. They must survive speeds and 
temperatures beyond any performance 
limits yet achieved. 

At Rollway, new high-lcinperature 
are regularly examined in the 

search for greater precision and 
stability. 

with the engineers who adapt 
and findings to the 
customers, Rollway's 
all the way from 
delivery schedule. 

of Rollway precision 
be the end product of 
experience. 


Company, Inc. 

Syracuse 4, N. Y. 




Where maximum JR sensitivity is desired— 


New Perkin -Elmer Nitrogen Cryostats 
Cool IR Detectors to -196°C Conveniently and Safely 


A new series of Nitrogen Cryostats for cooling infrared 
detectors to approximately —196^ C has been devel- 
oped by Perkin-Eliner. Rugged, reliable, and safe, these 
unique refrigerating units, available for both laboratory 
and rnilitary use, provide a new freedom in the design 
of infrared detecting equipment. 

Unlike conventional open-flask cooleis, the Perkin- 
Elmer Cryostats are completely closed recirculating 
systems. There is no danger of spilling, no loss by evap- 
oration. The cooling heads, and thus the detectors, can 
be operated vertically, horizontally, or at any desired 
angle. 

The Model 147 Cryostat, designed for laboratory use, 
consists of two basic components— a miniature cooling 
head and a compressor-regulator assembly. The cooling 
head utilizes the Joule-Thompson effect and the prin- 
ciple of regenerative cooling. Compressed nitrogen is 
passed through a highly efficient miniature heat 


C-xchanger where it is cooled by nitrogen returning from 
an expansion nozzle. The expanded gas is recovered and 
returned to the compressor for recirculation. 

The Model 147 Cryostat System is designed to oper- 
ate from a nominal 117 volt a-c power supply. Available 
with a variety of cooling heads, it is suitable for cooling 
infrared detectors, for cooling traiw in vacuum systems 
and similar applications. 

The Model 196 Cryostat System was engineered 
specifically for military applications. An extremely light- 
weight instrument, it is designed to meet JAN specifica- 
tions, packaged for airborne installations, and operates 
from a 28 volt d-c power source. The 196 System con- 
sists of three parts— a pump assembly, regulator assem- 
bly, and cooling head. 

Cooling heads with a heat pumping capacity of 1.5 to 
5 watts are available to fit the wide range of sizes and 
shapes of re-entrant Dewar detector units. 




FLUTTER DAMPERS 



CONTINUOUS TESTING and riudd <iuaiity con- 
trols are standard prrtccdure at Hnudaille. Pro- 
duction dampers must undergo exhaustive tests 
for severtil days on equipment such as this, to make 
certain each unit meets all phases of the customer's 

WHITE FOR TECHNICAL BULLETIN Biving 

complete performance and operational data. 
I'or engineerine assistance on Hmter damping ap- 
plications at the aircraft design .stage, contact 
Buffalo Hydraulics Division, Dept. AW. 


^iHOUDAILLE 


. . . performance 
proved for every 
control surface 
application 


When flutter first became a problem on 
high-speed, high performance aircraft, 
Houdaille launched an intensive research 
program to develop high fretjuency flutter 
damping devices. Today Houdaille offers 
a wide range of designs in both rotary and 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 


537 East Delavan Avenue • Buffalo 11, N. Y. 
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ift vibration-control devices 



Newest of the famous Bell Model 47 family, the Ranger is truly an 
all-purpose helicopter with unlimited versatility. 

This fast, powerful addition to the Bell fleet defies severe weather and 
tugged terrain. In a matter of minutes its luxurious executive interior 
can be converted to cargo carrier, aerial ambulance or rescue conveyance 
...its internal hoist can be completely installed in five short minutes. 

For the complete story of this great new four-place business aircraft, 
write, wire or phone. ..Sales Manager, Dept. JA-1, P. O. Box 482, Fort 
Worth, Texas. 
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ENGINEERS 



versatility, greater range and dependability , . . hallmarks of McDonnell 
designed products! Some examples of this daring engineering 
spirit are the F-lOl Voodoo— F3H-2 Demon jet fighters, 
the XV-1 Coiiverti)>lane, and the Talos guided missile. 


Do you have the initiative necessary to accept the challenge 
olfered in airplane, helicopter, and guided missile development? 
Stimulating work and job security can be yours at M.A.C. We he 
never had an engineering layoff in our seventeen year history. 


MACareers Are SuttessM CareersI ST. LOUIS: 
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jadiation 
'cshielding 
windows 
protected 
in transit by 
LORD shipping 
mountings^ 


■ These 5000-pound glass castings used as 
shielding windows against nuclear radiation 
posed some unusual shipping problems. 
Transporting these observation windows from 
the Harrodsburg, Ky, plant of Coming Glass 
Works to the installation sites exposed them 
to costly and irreparable damage. The weight, 
and irregular shape of the windows 
complicated the problem. 

Lord research and engineering produced an 
economical solution by flexibly supporting 
the windows on eight Lord bonded rubber 
mountings. The mountings isolate vibration and 
reduce shock which might damage the glass. 
This move has paid off for Corning — no 
windows shipped on Lord mountings 
have been damaged! 

If damaged shipments are costing you time, 
money and poor customer relations, take 
advantage of Lord's experience and facilities. 
Contact the Lord field engineer nearest you 
or the Home Office, Erie, Pa. 


LORD MANUFACTURING COMPANY • ERIE, PENNSYLVANIA 
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SlLftSTlE 

Get latest data on Silastic 
Mail coupon today 


0-rings seal effectively at 500 F 

Ambient temperatures high enough to melt organic 
rubber, or low enough to make it brittle, never faze 
Silastic^, Dow Coming’s silicone rubber. Flexible from 
-130 to 500 F, Silastic also has superior resistance to 
ozone, weathering, and chemical attack. Silastic 
0-rings of cross-section and circumference to meet your 
particular requirements are available through leading 
0-ring manufacturers. 


Typical Properties of Silastic for 0-rings 
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If you consider All tl>e properties of a sillcnne rubber, you’ll specify SILASTIC. 

DOW CORNING CORPORATION • MIDLAND, MICHIGAN 
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THE N08I THAT KNOWS THE WEATHER 

...and makes possible a faster, more comfortable trip I 


That plastic“nose”you see encloses 
the business end of RCA’s new 
weatheravoidance radar (AVQ-50). 

Specially developed for use in air- 
craft where weight, space and 
power are at a premium, the 
AVQ-50 is the latest addition to 
the RCA weather radar family. 

It enables your pilot to pinpoint 
turbulent areas many miles ahead 



and choose a smooth path around 
them. In the words of a pilot, it 
makes it possible to do broken 
field running instead of long, time- 
wasting end runs. It is also good 
for ground-mapping. 

In the interest of timesaving and 
more comfortable flying, you 
should investigate the AVQ-50 as 
applied to your aircraft. 
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From M006 . . . Advanced Electro-Hydraulic 


Servo Components 









Western Gear’s wing flap system on 
Lockheed’s newest and largest luxury liner, 
Model 1 649, using ball screws to actuate 
335 sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 
both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight. 
Assignment to design and construct such important 
control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 
every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Cal! on a Western Gear aircraft specialist for 
recommendations. Address General Offices, 
Western Gear, P.O. Box 182, Lynwood, California. 
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Navy Shows Sidewinder’s Lethal Power 26 

►Missile kills F6F drone in China Loke demonstration; other rockets, 
bombing techniques seen. 


Capital Reveals Viscount Operating Costs 38 

► Airline summary released to Aviotion Week shows costs stabil- 
izing; Capitol foresees profit in 1957. 

ICBM Tests Gain Hypersonic Glider Data 51 

► NACA's Wallops Island test stotion stresses missile work now, but 
looks to future. 


MISSILE ENGINEERING 

Hordwore Aids Space pilght. . 
“ le Specificati 


28 Financial 
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Changes in Asiunics Industry 93 

BUSINESS FLYING 

560-E Profits From longer Wing 97 

Red Planes Keep Woterways Open . . 101 
New High Altitude Helie Courier. ... 101 

Private lines 104 

SAFETY 

Ground Control Faulty in Crosh Ill 


Reverser Spans Engine Range. 


MANAGEMENT 
US4F Shifts Procurement Officer 
Vertol H-21 to Sell Commerciall 


COVER: Blunt 18-in. diu. nose cone of thin. Iiighly-i»lishcd spun Inconel 
acts IIS a calorimeter for measuring heat transfer at Mach 5 in general study 
of blunt shapes at Wa!lD)>s Island, Va. Wallops is site of Pilotless Aircraft 
Research Station of National Advison Cmirmittce for Aeronantics' Langley 
.Lcronautical Laboratories. Inconel Is |)oltsl)cd with diamond dnst compound 
to a 2 microineh finish near Up, coveted with special 1-in. thick padded bell 
cap to ])tatcct it from handling oxidation, etc., befoie firing. Thermocouples 

surface detect pressure change. Boosters arc Honest John. Nike. Note 
refiection of firing |iads in mirror like finish. For higher Maeh numbers, 

which arc fired on;t.thc.top (AW OcL 22, p. 52) to siiimfate nrissilc re-entry 
speeds lit dense atmosphere. For mote on Wallops rescarcb, see page 51. 
Pictiiie Credits: 

27— W’idc W'orld; 77, 101- llorvard Levy. 
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New fuel cell baffles 11,900 lb. surge pressure 


When the spectacular Douglas F4D 
Skyray takes off from a Navy carrier, it 
blasts out and up at a record-setting pace. 

Imagine the surge pressure set up 
in a longitudinal mel cell by such a 
catapult take-off— or during an attested 
carrier landing. It would be sudden and 
devastating— as much as 11,900 pounds 
of surge pressure that would burst a 
conventional fuel cell. 

Obviously, this problem had to be 
solved before making test flights. Devel- 
opment engineers of the B. F. Goodrich 
Aviation Products division, called in by 
Douglas, worked out a solution. 


They designed a cell containing a 
series of special bafSes, dividing the 
interior into compartments. The baffles 
were reinforced with steel cables to 
soak up surge pressures and transmit 
them to the airframe. The resulting 
B. F. Goodrich fuel cell combined 



maximum strength with minimum 
weight. It is proving itself successful 
in every flight of a Skyray. 

For the best solutions to your fuel 
cell problems, call upon experienced 
engineers of B. F. Goodrich Aviation 
Products. 



B.F.Goodrich Aviation Products 

Q division of The B. F. Goodrich Company, Akron, Ohio 


EDITORIAL 


Salute to Polar Pioneers 


Scandinavian Airlines System’s opening of Copenlia- 
gen-Toltyo service last month blazed a new commercial 
trail between Europe and Asia and added another sig- 
nificant record of polar pioneering to this airline's already 
solid operational record. The post-war era has been full 
of commercial trail blazing bv the airlines of the world 
with four engine, long range transports but none of these 
efforts have faced as tough a technical challenge as the 
SAS assault on the Arctic. How SAS developed the 
operational techniques and ground environment required 
for regular airline service over the Arctic wastes has been 
described in detail (AW Mar. -I, p. 11 ) by Avi.stion 
Wuek’s Richard Sweeney who was a passenger on the 
first regular SAS flight linking Asia and Europe. lie 
has also flown over the SAS Arctic link between Europe 
and the Pacific Coast. 

As in all successful pioneering efforts, tlie S.AS polar 
achievements were based on a foundation of years of 
experimentation and preparation. 

SAS also benefited from the Arctic work done bv 


the U.S. Air Force and the Royal Canadian Air Force. 

Ihe first commercial airway across the Arctic linking 
Los Angeles with Copenhagen proved to be an economic 
success far beyond even the expectations of its sponsor. 
In two years of operation this SAS route flown by Doug- 
las DC-6Bs has averaged a 737c passenger load factor 
plus an ever-growing volume of cargo. 

Canadian Pacific Airlines lias already followed in the 
SAS propwash across the Arctic, linking N'ancouver with 
Amsterdam. Both TW.A and Pan American World 
Airway.s have applied to the Civil Aeronautics Board for 
routes similar to the SAS pattern to link the Pacific Coast 
to Europe without tunneling tlnough the traffic bottle- 
neck at New York. 

The C.AB examiner's report on the 'IWA and Pan 
American applications has been favorable and it shouldn’t 
be too long before U. S. flag carriers will join the trium- 
virate emblem (Denmark, Norway, Sweden) of SAS on 
the Arctic airtvays. 

Meamvhile a salute to the Arctic pioneering of SAS! 


cab's Jet Transport Salesmen 


Members of the Civil Aeronautics Board have been 
engaged in a major effort to acquire the necessary tech- 
nical background to prepare themselves for the advent 
of the jet age in commercial aviation, Thev have visited 
all of the major Pacific Coast transport manufacturers— 
Boeing, Douglas. Lockheed and Comair— flown in the 
Boeing 707 jet transport prototype, inspected DC-8 and 
EIcctra mockups and listened to sales and engineering 
pitches with patience and genuine interest. 

Ilic) also made an effort to generate public assurance 
that tlie advent of the turboprop and turbojet in com- 
mercial airline service would offer the traveling public 
better service and the investing public profitable airline 
operations. This was done at a press conference in which 
verbal praise for jet transports in general was liberal but 
no specific endorsements of any specific aircraft were 
issued by the Board in uTiting. 

No doubt stimulated by the success of its West Coast 
excursion the Board continued its educational efforts bv 
journeying to the pleasant Maryland pastures of Hagers- 
town to inspect the burgeoning gas turbine transport 
der clopment program of tlie Fairchild Engine and Air- 
plane Corp. 

Perhaps because they could find no assembly of work- 
ing press in Hagerstown or perhaps because of an under- 
developed sense nf the etliics and pioprictv required by 
flicir position as CAB members, they did a strange and 
totalis’ improper thing. Tliey issued a press release under 
the official CAB blue letterhead imprint giving fulsome 


endorsements by CAB members of specific Fairchild 
transports- the Fokker-designed F-27 turboprop Friend- 
ship and the M-183 turbojet powered exeeutii'e airciaft. 
After 400 words of this praise including a general state- 
ment on behalf of the Board and specific endorsements 
from CAB Chairman James R. Durfec and members 
Hamiar Denny and Chan Gumev, the statement con- 
tained a footnote as follows: 

“The Board emphasized that selection of equipment 
by air carriers is a matter of managerial discretion and 
that its statements concerning its jet orientation tour do 
not constitute prior apprmal of airline purchases." 

Perhaps ton, Fairchild’s enthusiasm and the protests 
of the other manufiieturers who have been grosslv dis- 
criminated ag-jinst in this CAB press release have' been 
tempered by the fact tliat since the departure from the 
Board of Josqih Adams, there is not a single member 
whose technical aeronautical qualifications enable him to 
distinguish between his elbow and an aileron. 

'I’hc Board deserves commendation for its efforts to 
get out and around the airlines and transport manufac- 
turing industry in order to acquire a better underst-andiug 
of the industry it regulates. 

But the Board does nothing to enhance its position 
as a quasi-judicial, impartial federal agency by its excur- 
sions into cigarette ad type testimonials for equipment 
manufacturers or its ill-advised attempt to secure free 
airline rides of a year ago. 

—Robert Hot?. 
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Extra Muscle 
for Missiles 

A DEPBNDABU SOURCE Of 
AUXILIARY POWER 

Pioneers in the development of reliable, light- 
weight. self-contained monofuel auxiliary 
power systems for guided missiles and piloted 
high performance aircraft, Kiddo now offers 
its combined engineering talents and preci- 
sion manufacturing resources to firms inter- 
ested in advanced applications of auxiliary 
power systems- 

At present, Kidde has available turbine- 
driven units with horsepower of up to 200. 
These high speed units are designed to 
supply accurately regulated power at mean 
altitudes of 40,000 feet and up. However, 
they may easily be made environment-free, 
permitting airframe builders extremely wide 
latitude in systems design. 

As a part of its power system development 
program, Kidde has gained wide experience 
with many monopropellants. These include 
ethylene oxide, hydrazine, hydrogen perox- 
ide and propyl nitrate. 

Whatever your present or future auxiliary 
power requirements, Kidde is ready to 
develop, test and manufacture equipment 
which will meet your exact specifications. For 
full information, write Kidde today. 



Walter Kidde & Company, Inc. 
318 Main St., Belleville 9, N. J. 


Diifrict Offic*!: WolhtngTon, D. C.; Doy* 

Ion, Ohio, Oallos, Tex.; Seattle, Wash.; Sr. Louis, Mo.; Van 
Nuys, Colif.; Montreal, Conorra; Seltevillo, N. J. 
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WHO’S WHERE 


In the Front Office 

Clinton IDaxidson, Sr., burred chariman 
and chief executive officer. Resort Atrlinc.v. 

E. K. MereditJi, board chairman, and 
Katl Weber, prcyidcnt, tVeber Aircraft 
Corp.. Bnrhank. Calif. .\lso: Arnold Joliii- 
son, vice president and general iitanagEr. 

William A. Barr, board chairman, and 
James R. Fagan, president and treasurer, 
Foote Bros. Gear &■ Machine Corn., Chi- 
nro, III. 

lyr, Marshall G. Hollosvav, president. 
Nuclear Energy Prodnetions Division, AC!' 
Industries Inc.. Wasliineton, D. C. 

Ila^' Donahue. Jr., vice president. 
Aviation Division, Marion EIccliical in- 
strument Co.. Manchester, N. H. 

Frank M. Viles, Jr., vice prcsidenl-mann. 
facluring fsemi-condnctocs), Federal Tele- 
phone and Radio Co.. Clifton, N. |. 

lamis .-ichitoil, vice presidcnt-opctalicnv. 
Flight Safeh. Inc.. Nevv York, V. 

Rarle W, Barry, vice president, Trecker 
.\ircraft Corp., M'ihvankce. Wis. .\1r. Barrv 
Mill be in charge of sales of Royal Cull 
anipliibians in tatm ,\raerica. 

of, Anthony Sonnino, vice president and 
t'castircr. Soiitinvest .^iiuavs Co. 

Dudley Sasvard, managing director, Te\a' 
Instruments Limited, Bedford. England 
Texas instrnments [.iniitcd is newlv estab- 
lished English snhsidian- of Tesas' Instrn- 
nicnts, Inc.. Dallas, Tex. 


Honors and Elertions 

Gcii. Edwin tV. Rawlings, commander. 
,\ir Materiel Command, has been selected 
tn receive the Cen. William E. Milcliell 
award as lire .\nicrican who has done the 
most for aviation in the pavt year. Gen. 
Njllian F I'wiiiing, Chief of Staff, USAi'. 
will present the award at the annual din 
ntr on .\pril 10. 

^^■ultet Biiiaghi oi .\racntina lias been 
elected president of the Council of the In 
tcrnational Civil .Aviation Orpniration, 
MontrLal, Canada. Mr. Binaghi succeeds 
Dr. IxJward Warner of the United States, 
retiring after having served as preside-iil 
since the conncil vv-j.s formed 12 vears ago. 

John Jay Hopkins, chairman and presi- 
dent of Genera! Dynamics Corp. has been 
named a chevalier of the Legion of Honor 
by the govermnt-nt of France in reeognrtion 
of his role hr international aviatimi and for 
his efforts "to bring the blessings of nnelear 
enerp to the imdccprivilegcd peoples of the 


Changes 

T. I. Paganclli, inanagcr special radar 
projeets seetiun. llcasy Military Electronic 
Equipment llcpt., General Elcclrie Co., 
Sviatnse, N. Y. 

George II- McKaig. manager-production 
planning, and lames T. loncs. inanager- 
prodnetion cngincermg. Hughes ,\iccraft 
Co . Culver Citv. Calif. 

''’illiani R. CrowelL hcad-^^'eapon Svv- 
tems Design Dept.. Cornell Acronautiml 
Llhoralory. Buffalo, N. Y. 


INDUSTRY OBSERVER 

► Leading contenders in USAF' competition fot a helicopter to be used for 
local crash rescue missions ate the Sikorsky S-55 and Vertol II-21. USAF. 
whose final decision is imminent, wants an off-tlie-sliclf item and may order 
as many as 200 helicopters. Liter models of either the S-55 or II-Zl prob- 
ably will be turbine poweted. 

►.\laskau Air Coimnaiid will bolster its atomic striking force within the 
neat future vsith a guided missile gtonp armed with the Infest version of the 
Martin 'I'M-61 Matador- lliis version of the Matador will have an atomic 
warhead and an improved guidance svstem to extend the missile’s effective 

► General Electric has begun studies aimed at producing higiiet power 
versions of its T58 axial-centrifugal sliaft turbine engine and its .small J85 
turbojet. Present T58 rating is 1.02-1 eslip. JS5’s thrust is in the area of 
2.500 lb. Aim for the J85 is to obtain a tliru.st-to-weight ratio of 10 to 1, 

►Air Force version of Bell .Aircraft Corp.’s automatic alt-wcathct landing 
system (AW March 4. p. 32) will fit into two standard fvvo-wliccl trailers 
that can be airborne in Fairchild C-I19 Packets. 

► Winner of Armv-Naw competition for a higher performance aircraft is 
cx])ccted soon. March 1 target date alre.idv has jxisscd. Prototvpc and engi- 
neering evaliiatiim will be carried out by the Navy. .Army later will acquire 
five of the aircraft for its own evaluation. Requirements eall for an aircraft 
eapaldc of carrying electronic gear over a battlefield, have a speed of 275 to 
300 kt. and be able to land and takeoff over a 50-ft. obstacle within 600 ft. 

► Moscow sources say the new Ihusliin turboprop trans|X)rt (AW July 2. 
]>. 27) is now flying and will go into .Aeroflot service within “the near future.'' 
Russians claim tlic four -1.000 eshp. torboprops powering the new airliner 
have a lower fuel consnm])tioii than the Rolls-Rovce Datt. The new trans- 
port has been named the "llkrania" and carries up to 70 passengers in a 
pressurized cabin. 

► Armed version of the Sikorsky S-55 for ground support missions is being 
developed by |'■rcllch antliorities in .Algeria. Test version is equipped with 
tlircc machine guns and one 57 mm. rccoillcss cannon which is fired from 
the loading door. Cannon e.rn be replaced by a rocket launcher- The 
armed S-55 carries two pilots and a thrce-inan crew to handle the armament. 

► French air force Iras formed its first unit in Algeria to be conijrosed entiielv 
of Frcncli-biiilt helicopters. Six Slid Aviation Aloucltc lIs rccentiv were sent 
to tire French helicopter base at Boiifarik to join two Alonettes that had eom- 
]>Ietcd a test [srogram tlierc. The unit is scheduled to reach its full strength 
of 12 heIico]>lcrs sometime this week. 

► Six rocket pmjects now being carried out bv the Naval Ordnance Test 
Station. China Lake. Calif., represent 17f¥ of the station’s total effort. Two 
years ago the figure vv-.is -10%. Decline is due primarilv to an increasing 
shift to guided missile work. .An important jshasc of the station's rcsearcli 
program i.s determination of the differences between detonation and burn- 
ing in missile and rocket pro|>cllants. 

► Boeing .Aiqvlane Co. has become tlic first airframe nianufachiter to pur- 
chase CCA qtiadtadar. Unit is used to guide aircraft to Boeing Field from 
altitudes as high as 50,000 ft. and as far out as 40 miles. It also allows 
straight-in jet ixmctrations to save time and fuel and permits tlic monitoring 
of test flights in the Seattle area. 

► Chance Vought's FSU-1 Crusader has completed its fleet indoctrination 
program, and aircraft are being delivered to Cecil Field. Fl.i., where VF-32, 
Navy’s first Crusader squadron, will train. A composite squadron, VF/AW-3. 
will be organized on tlic AVest Coast next month to form a personnel 
nucleus for otlicr FSU squadrons. 
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tXTREME COLD in Arctic operations has little effect on 
the compact, reliable Mars auxiliary power unit used 
on the Boeing KC-97 tanker. Often running continuously 
day in and day out, the dependable Mars-powered gen- 
erator set keeps the cabin comfortable at below-zero 
temperatures. It supplies electric power also for engine 
preheating and starting systems as well as for other aux- 
iliary equipment. 

Solar’s 50 hp Mars gas turbine is the heart of the 
airborne power unit. The Mars engine weighs less than 


100 pounds, is smaller than a two-foot cube. It starts 
easily from I30F to — 65F ambient temperatures, oper- 
ates on a variety of fuels, is simple to maintain, and 
requires infrequent overhauls. In addition to the KC-97, 
Mars avLxiliary power units are employed on the Doug- 
las C-124C, the Lockheed C-121C and Convait C-131B. 

Perhaps the Mars gas turbine can help solve your 
need for a light, compact, powerful engine. Write to 
Dept. C-142, Solar Aircraft Company, San Diego 12, 
California, for more data on the Mars gas turbine. 
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Washington Roundup 


Wall Street Reaction 

Penbigoii news releases on the aircraft procurement 
program arc hasiitg their effect on Wall Street this 
month. 

Fast on the heels of the Bociug-Convair finny set off 
by Defense Secretary Charles E- Wilson’s commenb on 
the relative merits of the B-52 and B-58 (AW March 4, 
p. 25) came a similar wa\e of activity in Re|)ublic and 
North American stocks. This time it can be traced 
to a USAF announcement which was released at the 
improbable hour of 10:30 p. m.. that Republic's V-105 
fighter-bomber had been chosen for production over 
North American’s competitive K-107. Because of the 
hour it was released, the news failed to receise wide 
circulation in niorning newspapers. It did appear, 
however, on page one of the W'all Street Journal. 

Soon after the market opened, a block of 16.500 shares 
of Republic stock moved at 29S, uj) four points o\er the 
day before. Tno days earlier. Republic had been down 
to less than S25. following a company announcement 
that it was discharging 4.000 production workers. 

News of the decision caught many people bv surprise, 
particirlarly North American. USAF evaluation of the bvo 
aitcr.ift showed the F-105 and F-107 to be .similar in 
pcrfomiimcc. 'Ilic F-105 holds a slight speed adsantage, 
the F-107 a favorable margin on range and pavload. 

Wilson's earlier comments on the possibility of the 
B-58 as a successor to the B-52 caused a sharp decline 
in Boeing stock until the Ait Force issued a statement 
assuring brokers and stockholders that production orders 
for the B-52 would not be cut. 

Jupit'er Abort? 

Army's Jupiter intermediate range ballistic missile 
apparently aborted on the pad recently during a scheduled 
test firing from US.M'”s Missile Test Center at Patrick 
AFB, Fla. In answer to queries, the Defense Department 
would admit only to the fact that “a" guided missile 
had aborted. 

Thomas Leads Woy 

Na\y Secretary Charles S. Thomas’ scheduled departure 
from the Pentagon is the first of an expected series of 
changes in top secretarial posts, including those of 
Defense Secretary Charles E. U'ilson and his deputy. 
Reuben B. Robertson, Jr. 

Thomas, whose resignation is effective .\pril 1, will be 
succeeded by Thomas S. Gates, Jr.. Nas y Undcrsecretarv 
since 1953. Cates, a retired captain in the Naval Reserve, 
served as an intelligence officer in Europe and the Pacific 
during World War II. 

Pentagon reports say \V'ilson and Robertson probably 
ssiil resign at least by the time Congress adjourns. 

Proximil-y Indicator Plea 

Air Transport Assn, is renewing efforts to encourage 
the development of acceptable airborne pro-simih 
warning indicators and automatic collision avoidance 
.systems. ATA has compiled, and is sending to U. S. 
electronic equipment manufacturers, a nesv "statement 
of System Specific.itions for Proximity Warning Indicator 
and a Collision Asoidance System.” 

Earlier this year. Collins Radio Co. s oluntarily canceled 


almost SIO million in airline and executive aircraft orders 
for proximity warning and collision avoidance equipment 
(,\\\' Jan. 14, p. 26). .At the time, Collins said its studies 
had raised "gras'C doubts whether collision detection and 
avoidance equipment can be developed with presenth 
available techniques in a practical form to meet uirline 
equipment requirements.’’ ATA will consider any new 
proposals at a meeting scheduled for the second week 
in April, 

Ceiling Unlimited 

Protest by the House Government Information 
Subcommittee over the “\erbal classification” of a 
tc-cordod telephone flving-weather forecast (AW Mat. 4, 
p, 25) brought prompt Defen.se Deprutment action. 

Rep. John Moss (D.-Calif.), subcommittee chairman, 
pointed out in a letter to Defense Secretary Charles E, 
\\'ilson that, although the forecast could be obtained by 
calliitg an extension li.sted on the front of the Pentagon 
telephone book, it ended this way: ’’Tliis information is 
for military use onh- and dissemination to the public is 
not authorized." 

As a result of the complaint, the forecast now ends 
this way: 

"’niis forecast has been prepared for use by military 
personnel in the Washington area." 

Civil Air Hearings 

Sen. Mike Monroncy (D.-Okla.), chairman of the 
Senate Commerce Aviation Subcommittee, hopes to start 
bearings by tlie end of the month on these four proposals 
affecting the airline industry: 

• Legislation introduced bv Sen, ^\'arten Magmison 
(D.-Wash.), chairman of the full Commerce Committee, 
that would establish an Office of Cb'il .Aviation Medicine 
within the Ci'il Aeronautics Administration to keep i 
closer check on pilot physical requirements. 

• Proposal by ^cn. George Smothers (D.-Fla.) that 
airlines be given flexible certificates to permit .shifts of 
O|>crations to meet seasonal requirements such as the 
heavy winter traffic demand for service into Florida. 

• Legislation introduced by Monroney directing the Civil 
•Aeronautics Board to grant permanent certificates to 
sclicdulcd all-cargo carriers. 

■ A proposed banning of alcoholic beverages on all aii- 

Increased Activity 

Wiitcli for increased actis ity by the Strategic Indu.stries 
-Assn., a West Coast based organization which describes 
itself as a group of "defense specialty manufacturers, 
designers, processors, makers of sub-systems and 
components." 

Representing, for the most part, a group of small 
businc.ss firms, the organization l:ist svcck held its first 
\L'ashington meeting. The main speaker was Dudley C. 
Sliaqx US-AF .Assishmt Secretary for Materiel. 

SI.\ will oppose gosemmcnt-built facilities, delays in 
contract settlements; favor faster contract pavmcnts to 
lower-tier suppliers and the plundering of proprietorv 
rights, riic group nnw has 1 10 actisc members, half of 
which are subcontractors in the field of aircraft and 
missiles. 

—Washington staff 
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Navy Shows Sidewinder’s Lethal Power 


Missile kills F6F drone in China Lake demonstra- 
tion; other rockets, bombing techniques are seen. 


By Ining Stone 

China Lake. Calif,— Lethal pmith of 
the Naxy's iicn- X-\M-N-7 Sidewinder 
air-to-air guided missile n-.is demon- 
strated publiciv for tlie first time at the 
Nas'.il Ordiiante lost Station when its 
infrared (licjt-scckcr) guidance took 
tlie streaking missile into an l'6l'' tar- 
get drone, knocking it out of the sky, 
W'hile the relatively slow piston- 
powered target was a “sitting duck” for 
the fast F3H-2M Demon firing plane 
and its Sidewinder missile, it «as |Hit- 
|X)scly uskI so that Sidewinder effec- 
tiveness could be demonstrated at close 

The clouded sky svould base obscured 
any noini.il operation of high altitude 
attack on a jet drone. 

Sidewinder Operational 

llic gronnd-eontrollcd l''6h'. fitted 
vvitli flares to accent the simulation of 
,1 jet engine for targeting the missile’s 
heat-hoining guidance (AM’ >far. 4. 
p. ?0l came oset at alxint 200 kt. and 
2.000 ft. altitude. Swooping in at about 
iOO kt., the firing plane nnle.ishcd one 
of its Sidewinders when it was about 
a mile away. In what seemed about an 
instant after the flash of the rocket 
exhaust motor, the Mach 2.5 mis.silc 
exploded at the drone, blowing off the 


Created at NOTS, tlie Sidewinder 
is the first guided missile conceived, 
deicloped and initially produced by a 
gos ernnicnt laboratory. Its pcrfoiinance 
extends the range at which a figlitcr 
pilot can kill an attacking aircraft, 
boosts kill proUibility substantially. 

Siinplicity and reliability of the mis- 
sile ate unusual. Repsirts arc that a 
kill probability proportion of 9 out of 
10 iiitiinatcly will be attained. I'lgure 
mi«' is said to be 7 out of 10. 

Now in Production 

\(m 111 production bi' I’hilco Cotp. 
and General Klcctrie. Sielcwindcr is 
o|}Cf.itional with .Atlantic and Pacific 
fleet units (AW Get. 26, 1956, p. 351. 
.\ircraft which now or will mount it 
ineUidc l'91'-8. I')-5, l'7-4, hSU (s'liich 
svill cam tlie missile on fuselage side 
just ahead of wing root). F4D, I'3n, 
and the Air Force’s l'-104, I’-lOO .niel 
^'-89. 

III its continuing development, it has 
liecn fired at h’-SO drones and Rcgulus 

Impact is generally right up the jet 
tailpipe. 

The missile, about 9 ft. long and 
4i in. in diameter, is supported on a 
|)vlon-tipe rail launcher by three slid- 
ing-tspc lugs attached to the fuselage 

Four canard triangular control fins 


arc pil oted at about one-third from the 
fin forward point. Control fin lead- 
ing edge measures approxiinatcli 11} 
in., trading edge length is about 5 in. 

Four stabilizing fins on the end of 
tlie missile each have a slant forward 
section about 10 in. long, followed by a 
straight portion about 14 in, long. 
I’railing edge portion is approximatciv 
71 in. 

Other demonstrations at NOIS in- 
cluded rocket firings, bombing tech- 
niques, rocket sled tun. tow target 
maneuicfs and 'I’crtict firing. 

Inipaet iJimct of the air-to-ground 
'/uni, 5-in. dia. c.xpcrmicntal Mach 3 
rocket expected to replace Ilk'.\R, was 
highliglited with eight of the units 
fired in pairs at onc-.sccoiid intenals, 
gis ing off loud sonic booms and plougli- 
ing into the ground to straddle the 
target- Delivery was from an F9I-’’-8 
Coug.it traveling at 400 kt. and diviug 
at ?0-dEg- along a 2.300-sd. slant 
range. 

’/uni is 110 in. long, weighs 107 lb., 
has jet-operated folding fins. It will 
take a s-aricti' of w-.irhcads to accoinmo- 
d.ite a number of tactical missions. 
Fusings also arc interchangeable and 
include influence, contact and time- 
delay types. 

New Record 

-\ new record was established when 
194 Mighty Mouse 2.75-in. folding fin 
aircraft nickets were fired in a single 
pass bv .III .\D-5 Skyraidet which came 
in high, doic on the target as it re- 
leased its eha^c. 

Fresious record had been established 
about a veat and a half ago, when 1 54 
of the 2:75-111, FFARs were fired in a 

I’itst of a scries of bombing tech- 
niques was deinoiistrated bv an F9F-8 
Courat, which e.mic in at about 15,000 
ft., dove, released its bomb to hit the 
t.irgct area svliilc the plane made its 
getawav with a sharp turning climb to 
the left, 

Over-tlic-sUouldci delisery was deni- 
oiistr.itcd with an ,\4D Skyliawk, which 
first" sttc.ikcd in at the deck at 520 kt., 
approaclicd the target area, pulled up 
into a high inserted loop, svith the 
bomb being released as the plane 
climbed into the turn. ,\s the bomb 
continued upward and described a 
large arc in its dosvnwatd path to the 
target area, the .\4D was svcil on its 
wav ill the opposite direction, far from 
where the bomb’.s blast perimeter nor- 
mally would extend. 

In a second pass, a medium-angle 
loft bombing was performed with an 
A4D. 

Ihis was followed by another run 
with a third Skshawk demoiistrafing 
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a low-angle bomb pitclioff. witli trajec- 
fory considerably flatter tlian before, 
for an air burst at about I,500-ft- over 
the target. 

Tow target inaneus crability was dem- 
onstrated with the NOTS-devcloped 
Dart, a simple inexpensive triangular 

E lywood configuration 12 ft. long and 
aving a -Fft. wing span, capable of 
being pulled at the jet tow plane’s 
speed capability svithout restricting the 
plane's maneuserability. 

Dart was towed at tlie end of a 
2,000-ft. A-in. nylon line by an F2H-2 
Banslice. Ilic line's elasticitv stretched 
the length to approximately 2,500 ft. 
as the Dart trailed about 200 ft- be- 
low the Banshee, whicli streaked along 
at 250 kt. in Ics’cl flight. 

The Banshee pulled up sharply , went 
into an Immclraan turn, the Dart fol- 
lowing .smoothly to the point where the 
mancuscr began, continuing sinnothh 
through the maneuser after the toss- 
plane. 

On-the-Shelf Item 

In a second tun, the Banshee went 
tlirough a few- rolls, then climbed 
steeply, with the Dart, following the 
mancuscr. 

,\t about 5,000 ft-, the Dart was 
released, its chute popped, lowering it 
to the ground for intact recovers-. 

The tow target has been pulled with 
lines as long as 10,000 ft. with ex- 
cellent results. 

It has been deseloped to the point 


where it is an on-thc-shelf item for both 
Air Force and Nas v. 

Followup of a ’I'errier launching was 
obscured by a hcaiy cloud bank. Target 
was an F6F drone flying at an altitude 
between 8,000 and 10,000 ft. and 
trailing smoke to assist the Askania- 
iquipped tracking stations. 

Intercept, wiiicli took place beliind 
the clouds, w-as with tlic use of a prox- 
imity- fuse which fired a spotting charge 
(smoke puff), instead of having the 
Terrier hit the hirgct. 

300 Terriers Fired 

More than 500 Terriers liave been 
fired at N'O I’S since the Navv’s evalua- 
tion w-as begun in 1954. Report is that 
tlic missile has chalked up an imptes- 
siie effectiveness of about 80% with the 
fleet. 

Terrier now is carried by the guided 
missile ships Boston and Canberra and 
also bv a destroyer. 

High speed rocket sled run was dem- 
onstrated on SNORT (Supersonic 
Nasal Ordnance Research 'Frack.) 

Projected to serve as a gap between 
wind tunnel and free-flight testing, this 
facility was built in 1955. It is adapt- 
able for testing rockets, guided missiles, 
aircraft components under conditions 
approximating .supersonic flight, launch- 
ing rockets or missiles from the speeding 
sled (Sidewinder lias been launched 
on this track), and checking on aircraft 
ejection seat characteristics. 

Largest unit to be tested on SNORT 


is tlic forw-ard portion of the B-58 hus- 
tler fuselage with its three personnel 
compartments. 

In ejection tests, the three seats eject 
in scquCTicc. Foraard wall of cacli com- 
pattment is studded with floodlights 
to aid camera recording, llic B-58 unit 
is propelled by three large Aerojet Jatos. 

Falcon guided missile also was studied 
on SNORT to ini-estigatc characteristics 
of missile separation from the plane at 
flight velocities. 

SNORT is now- being used for sonic 
boom studies- Shock patterns ate being 
checked to determine feasible limits for 
.supersonic planes flying over inhabited 

Scheduled soon arc tests of inertial 
guidance components for missiles. 
Demonstration Run 

In the demonstration run on 
SNORT a missile nose section was 
used on the main sled, powered by four 
Tiny I’im aircraft rackets, each burn- 
ing for one second and packing 32,000 
lb. thrust- Booster sled also was pow- 
ered by Tiny Tims. Booster was ignited 
first, burned out and dropped behind 
at about 475 ft. down track because 
of its higher drag. 

Main sled, which had its rockets ig- 
nited w hen it had been pushed to about 
400 fps., accelerated to 1,500 fps. as 
it sped down tlie track, finally to be 
stopped by w-afer braking. Highest speed 
attained during test runs on SNORT 
is 2.200 fps. 
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Regulus II Unveiled, Navy Gives Details 


Wasliington-Pruduction models of 
the Nan’s Chance Vought Regulus II 
ship-bonic guided missile will be pow- 
ered by the General Klecftic J79 turbo- 
jet engine and operate at altitudes’ of 
over iO.OOO ft. Speed nill be more 
than Maeh 1.5— probnblv close to Mach 
2-and range is estimated at SOO to 
1.000 miles. 

Tests Almost Complete 

In 3 series of di.iclosnres at a Navr 
League luncheon here. Rear .^dni. John 
K. Clarfc, director of the Guided 
Missiles Division for naval opera- 


tions. said land-based tests arc almost 
complete and that Regulus II will soon 
be operating from ships and submarines. 

The previously top-secret missile, 
.\dniirjl Clark said, will eventually 
earn a nuclear narhead like all other 
Navy ntissiles- ITie Regulus 11 is con- 
siderably larger than the Regulus 1, re- 
sembling a consentional fighter plane. 
It is >7 ft. long, has a wing span of 
20 ft. 

,^n -\viATioN Week drawing of the 
Regulus II appeared in the Dec. 10 
issue (p, 29), 

lire Regulus II has a canard con- 


figuration with small stabilizers well 
forward of the n ings and near the mis- 
sile's needle nose. The J79 engine is 
equipped with an afterburner, imme- 
diatch’ above the belly air intake for the 
engine there is a scoop which bleeds off 
low cnergs’ boundars laser and dumps 
it out of sent im fuselage beneath tire 
wing- 

'Test Vehicle' 

A model, placed on exhibit for the 
first time for Washington Nasy League 

members, was labeled a "test vehicle," 
and Navy officers said it was not a 



SUPERSONIC Regulus II model on display carries tclemcWiing equipment, not vaihcad, so it is labeled test vehicle. 
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model of the operational weapon. Adm, 
Clark, howei’or, made it clear that the 
only difference between the model and 
an operational missile is that test in- 
strumentation will be replaced by a 
warhead. 

He said the Regulus I and II use the 
same Sjjerry-dc'efoped auto|5ilot, bea- 
cons and recosery sy.stcm, making them 
identical except for size and perform- 

Polaris Progress 

Designed for use against heavily de- 
fended shore targets, the Regnlui II, 
Adm. Clark said, has performed "be- 
vond expectations" in tests at Edwards 
AFB, 

The missile can be landed, and the 
Navy has been averaging nearly four 
flights for each missile. 

Adm. Clark also revealed that 
Polaris, Navy's ship-based intermediate 
range ballistic missile, is progressing. 
Lockheed Aircraft Corp. is the major 
contractor for the missile. At present, 
intensive work is being carried out at 
sea by the U.S.S. Compass Island, 
which is working on the problem of 
the precise ocean nasigation essentia! 
to the success of the project (AW Dec- 

10, p, 28), 

Jupiter Divorce 

The Admiral said Polaris was origi- 
nally scheduled for “marriage” to the 
Army’s Jupiter project, but the Navv 
was forced to break the alliance be- 
cause of its peculiar shipboard handling 
problems. 

lie said the projects have been di- 
vorced since Dec. 1. 

The range of Polaris will be approxi- 
mately 1,500 mi., putting it in a per- 
formance class that is superior to the 
Regulus II. 



REGULUS II AIR INTAKE system incor- 
porates a small scoop beneath belly (hat 
bleeds off hirbulcnl ait. Air exhausts to 
vents beneath each wing to provide for 
inlet boundary layer control. 




FRONT VIEW of display vehicle shows forward stabibzers, which are stationary. Guidance 
control is achieved through wing ailerons and nidder- Test boom carries vertical and 
horizontal mounted probes. Rear view of missile, which will be launched from a nuclear 
submarine now in building stage, shows J79 afterburnet. Wingspan is 20 ft. 
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Plan to Subordinate Research 
Denounced by House Leaders 


By Katlieriiic Joiinscn 

Washington— Congtcs:iiona1 opposi- 
tion to tlic uicigcr of the Defense De- 
partment’s rescjrcii and engineering 
activities under retired production engi- 
neer Frank D. Newburt' is growing. 

Last week, two leaders took the 
House floor to denounce the move by 
Defense Secretary Cliarles E. Wilson 
that abolished Newbiirv’s old post of 
Assistant Secretary for Engineering and 
the position of Assistant Secretrry for 
Research and Dcsclopmtmt and com- 
bined their functions under Newbury 
whose new title is .\ssislant Secretary 
for Research and Engineering (A\V 
Match 4. p- 26). 

Rcp. Carl Durham (D.-N-C ). chair- 
man of the Armed Services Subcom- 
mittee on Research and vice chairman 
of the Joint Congressional Atomic En- 
ergv Committee, called it “the most 
recent and, in a sense, the most alarm- 
ing manifestation of the tendency of 
Secretary Charles Wilson and the De- 
partment of Defense to deem^hasize 
research and dcselopment.” 

Cutback Cited 

Rep. Melvin Price (D.-Ill.), chairman 
of the Joint Atomic Enetgs' Subcom- 
mittee on Research and a member of 
the Armed Senices Committee, de- 
clared that "it is indeed ironic that at 
a time when military technology is 
advancing at an unprecedented rate and 
when our verv survival may depend tsn 
staying ahead in the field of technology. 
Secretary Wilson has chosen to relegate 
research and deselopment to a second- 
ary role in the Defense establishment. 

’■‘Not only that, but he has appar- 
ently amalgamated the research and 
development Function with the applied 
engineering function, thereby stilling 
tlie effectiveness of both" 

Durham and Price singled out the 
cutback in the aircraft nuclear propul- 
sion program for specific criticism. 

Price said that, "if the Department 
of Defense and the .Atomic Energy 
Commission will not or cannot do the 
job, there is no altonatis’C for tlic Con- 
gress but to find some organization 
which can." He suggested the appoint- 
ment of an administrator "witfi suffi- 
cient authority to get tlic job done" 
wlio would occupy a position similar to 
that of Rear ,^dm. 11. G. Rickover, 
director of the nai al nuclear propulsion 
program that produced tlic Nautilus. 

Over the past year, Durham said, the 
aircraft nuclear propulsion pogram 
"has been plagued by indecision and 


inaction at high levels in the Depart- 
ment of Defense." Noting Secretary 
\\iEon's observation that "a miracle 
or two’’ will be required before a nu- 
clear powered aircraft can be built, 
Durham added: 

"'I’he technical part of the program 
being done by the contractors in the 
field is progressing well. 'I’he place 
where a miracle is really needed, in 
mv opinion, is inside the Pentagon." 
Good Progress 

Seconding Durham. Price said that 
"after a careful studv of the nuclear 
propulsion program and a personal visit 
to the contractor installations where the 
actual developmental work is being 
done, 1 can sav without licsitation that 
the technical prcigress is good. 

"Ihe main difficulty appears to be 
in the Pentagon where administrative 
confusion and indecision over research 
and development objectives have 
marked the conduct of the program for 
the past vear. This is a sad eommen- 
tarv on a program which is of such 
vital interest to future security," 

In addition to the research and engi- 
neering administrative reorganization, 
Durham said he is "even mote cop- 
cctned— in fact shocked" over a recent 
statement attributed to Assistant Secre- 
tary Newbury "that no funds of the 
Department of Defense will be spent 
for basic tcscareli." Newbury's boss. 
Secretary Wilson, is known to favor re- 
striction of Defense funds to research 
designed to develop specific hardware, 
leaving pure research to private indus- 
try and universities. 

"I can think of no more dangerous 
course to pursue tivan to restrict the ex- 
penditure of funds for basic rescaich." 
Durham said. "An action of this kind 
is tantamount to saying that we have 
now arrived at a position in out defense 
which makes unnecessary any further 
development of any kind. Obviously, 
tliis is completely and utterly incor- 

"W'e ate not engaged in making elec- 
tric toasters or scooters— we ate huild- 
ing. and will continue to build, the 
most complicated weapon systems and 
devices that are conceivable at the pres- 
ent stage of our scientific development. 
We need the best minds, vve need am- 
ple funds, and vve need leadership in 
this field that has both understanding 
and .sympathy.” 

Price declared that "it just doesn’t 
make sense to place the former Assist- 
ant Secretary of Defense for Applied 
Engineering.' Mr. Newbury, in charge 


of research and development activities. 
If vve arc to maintain our lead in mili- 
tarv technologv-. the first requirement 
is to hav e an independent research and 
development staff, made up of the best 
scientific brains vve can get. This group 
nrust be free to encourage exploration 
of new ideas and reject outdated con- 
cepts where necessary. Most important, 
this group must have vigorous leader- 
ship which is not afraid to venture into 
uncharted fields of technologv.” 

In a letter to Durliam. .burv', 
who waged a four-year fight to win coiv- 
trol of research and development activi- 
ties, maintained that the criticism is 
entirely unwarranted. Declaring that 
"this consolidation was made to in- 
crease and not to diminish emphasis on 
research," Newbury added; 

"It is unfortunate that this situation 
has been interpreted in some quarters 
as a contest between engineers and sci- 
entists, or as evidence of a reduced em- 
phasis on research and that by this 
organization change engineers have won 

"Nothing could be further from the 
real reasons back of the change. Neither 
engineers nor scientists have ‘won a vic- 
tory' over the other. Both, I believe, 
will be able to do a more important 
and effective job under the new organi- 

Rep. Price plans to study the aircraft 
nuclear propulsion program at hricfiii| 
sessions his subcommittee of the Atomic 
Energy Committee will hold later. 

Lockheed Unifies 
Missile Activities 

Lockheed Aircraft Cotp. Missile Sys- 
tems Division will unify all technical 
activities under a new research and de- 
velopment branch to better facilitate 
work on several large government pro- 
grams. .Mso, a product planning branch 
has been created and will be responsible 
for the division’s long-range planning 
activities. 

Dr. Louis N. Ridenour, present di- 
rector of research, will head the new 
research and development branch for 
a year and Willis M. Hawkins will be- 
come an assistant general manager of 
the division. At the end of the year, 
Hawkins, present director of engi- 
neering. will take over the branch, and 
Dr. Ridenour will assume Hawkins’ po- 
sition of assistant general manager of 
the division. This arrangement vvill 
carrv on the company's executive train- 
ing program. 

The |jn)duct planning branch will be 
under the direction of ^\’ilbur D. 
Snow, former licad of management 
planning for the corporation. Missile 
projects at l.ockhccd include the X-17, 
tlic X-7 and the Polaris. 
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Plasma Jet Controlled in Test Tunnel 


New York— General Electric Co. Mis- 
sile and Ordnance Sv^tcins Depart- 
ment, has developed a controlled en- 
vironment tunnel to increase and refine 
the rapabilitics of tlie plasma or atomic 
jet. This is vital to future aerodynamic 
heating studies and the plasma jet may 
be a source of power for space flight. 

The plasma jet operates continuously 
at twice the surface temperature of the 
sun and produces the highest steady- 
state heat transfer rates ever accom- 
plished experimentally. 

This jet of highly ionized gas is 
generated bv an electric arc confined 
within a whirling sheet of water allow- 
ing greater current flow and higher 
tci^eratures. 

Ttie water is vaporized into an 
atomic state of disassociated particles 
and this plasma is extracted from the 
arc through a nozzle and directed at a 
test specimen. 

The specimen is then subjected to 
velocities up to 4,000 ft. per sec. and 
heat transfer rates of 2,000 Btu/sec. 
ft.' about four diameters from the 
nozzle. This compares with 800 Btu/ 
sec. ft.’ from rocket engine nozzles. 
Materials and general shapes may be 
tested in this manner. 

The GE tunnel is an evacuated 
chamber containing the specimen, and 
permits close control of the size and 
rate of plasma flow, and thus, more 
accurate simulation of a given environ- 

Giannini Research Laboratory, Siinta 
Ana, Calif, is also working with a 
stabilized arc and is developing a low 
densitv- tunnel. Us related projects in- 
clude an .4EOSR contract to studv the 
principles of high energy, ionized gas 
flow, basic to ion propulsion |)roposcd 
for space ttavci. 

These studies will also determine the 
feasibility of the stabilized arc for pro- 
pulsion use. 

The University of Chicago’s Midwav 
Laboratories have worked closclv with 
GE on the watcr-stahilizcd arc.' Thev 
developed the geometrv of the arc 
chamber and manner of extracting the 
plasma from information published by 
the University of Kiel, Germans'. 

The plasma jet is superior to other 
experimental heat sources besides pro- 
viding higher heat transfer rates. It 
allows erosion and ablation .studies 
which cannot be accomplished in the 
solar furnace, and its cost is one-tenth 
that of rocket engine tests. 

The stabilized arc is in its early form. 
Air-.vtabilization. now under develop- 
ment. promises velocity increases to 
10.000 ft. per see., and the use of inert 
gases vvill widen the range of possible 
environments. 
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Aircraft Industry Reports Record 
Earnings and Sales, Rising Costs 


New York-Rccord ciniings and 
sales, plus rising costs, were trends not- 
able ill 1956 aiimial financial reports 
111 tlic aircraft indiistrv. 

Ralpli (. Cordiner. jircsidcnt of Gen- 
eral KIcctiic. set tlic keinotc for most 
other eompani heads in their state- 
ments to stockholders wlien he said 
one of the principal factors limiting 
earnings was the high IcicI of extra 

In GE's ease another factor was a 
eliiiiip in electrical appliance business, 
hut Cordiner also blamed the “high 
leiel of extra costs associated with the 
iccotd expansion of facilities and the 
continued high lesels of expenditures 
for research and dciclopinent work.” 

GE sales for 1956 totaled a record 
S-t. 090.01 5,685 for an 1S% jump over 
I955’s 55,465, 754,dl9. Farnings hit a 
record S2H, 756.849. but this was milv 
a 2% increase over 1955’s 5208,908'- 
054 earnings. 

Among tc)|j industry corporations— 
United Aircraft, Douglas, Boeing. Cur- 
tiss-M'right and General Dynamics— 
all reported record years for 1956 of 
more than 550 million in profits. 

Curtiss-Wriglit’s net income of $43,- 
153,518 was especially remarkable in 
the light of its 1956 sales of 5571,064.- 
793, far less than the billion dollar 
sales of other top companies which 
returned less in earnings. Earnings in 
1955 were $35,081,045 on sales of 
5508,703,445. 

United Aircraft reported 1956 net 
income of 537,082.493 on sales of 
5952,885,142 compared to 1955 income 
of 531.064,924 on sales of $697,347,- 
921,704. 

H. M. Homer, chairman of United, 
and William P. Gwinn. president, said 
expenditures for additional facilities 
ssere approved for 1957 totaling about 
590 million, most of which was slated 
for Florida. 

Another item brought out in the 
United report was the projected use 
of Pratt & WOiitney J75 15,000 lb. 
thrust engines for the Martin P6M 
SeaMasfer. 

TTic airplane previously had been 
committed to Allison J7i 10,000 lb. 
thrust engines. 

United reported a backlog of 52. 3 
billion at year's end, a substantial in- 
crease over the $1.4 billion of the year 

Douglas Earnings 

Douglas Aircraft reported highest 
sales in company history— $1,073, 315,- 
000— missiles accounting for 13% or 
$140 million. Donald 55'. Douglas, 


president of the compaii) , said this mis- 
siles percentage "will continue to 
mount at an accelerated pace. ... It 
is clearly evident that there is develop- 
ing an increased emphasis in out na- 
tional defense planning on pilotless 
planes, musilcs and rockets." 

Net earnings for the fiscal veat ended 
Nov. 30. 1956, were S33.202'.000. com- 
pared with $28,215,000 in 1955. 

Douglas rcecntly issued 527.900.000 
of 4'^ comertibic subordinated deben- 
tures which were sold out as .soon as 
the bonds hit the market. 

The money is for capital needs and 
expansion. 

General Dynamics 

General Dsnnmics. holding companv 
for Canadait and the Convair Divi- 
sions. also had a record y ear. 'Ilie com- 
pany, whose annual report yvill not be 
out until late this month, had a net 
income for 1956 of "nearly 532 mil- 
lion.” a big increase over I955‘s 
521,254,386. 

President John Jay Hopkins, in an- 
nouncing a 1 for I stock split, said 
sales for 1956 more than doubled 
1955's $687,274,182, Gommon strjck 
of the corporation would be increased 
from 15 million to a total 30 million 

The decision will be submitted to 
shareholders at the annual meeting 
scheduled for April 25. 

Boeing 

Boeing rolled up record earnings of 
532,134,989. Sales rose to Sl.006.356.- 
748 in 1956 compared with $853,827,- 
722 in 1955. Earnings in 1955 svere 
$30,391,411. 

Boeing said the principal reason for 
tlic reduced return on sales was a 
writeoff of certain research, develop- 
mental and general expenses. The com- 
pany .said it planned to appeal as 
unjustified the renegotiation board’s 
request for a refund of $2,057,793 on 
what the board s;iid were excess profits 
of $7,500,000 in 1953. 

Ford 

Ford Motor Co. earned $236.6 mil- 
lion in 1956 compared with $437 mil- 
lion in 1953, mostly as the result of 
sales of motor cars. Hovs’ever, sales of 
defense products were $275 million 
compared with $259 million in 1955. 
I.irgdy represented by the Pratt & Whit- 
ney J57 jet engine. 

Backlog of orders for defense prod- 
ucts at year's end was almost SI billion, 
including an initial order for the Pratt & 
Whitney J75. 


H. J. McGinn and John C. 'Virden, 
diainiiaii and president rcspecliyely of 
the Eaton .Manufacturing Co., railed 
the "continued inflationary spiral and 
ciicnwcliinent of rising costs upon 
profits . . . national pnibicins facing 
the whole economy and country.” 

Eaton's earnings declined in 1956 to 
512.980,028 from I953's record high 
of 513.285.496. However, sales of the 
company's 16 divisions and two sub- 
sidiaries h.id increased to 5227.196,703 
ill 1956 compared with I955's 5218.- 
116.159. 

Avea Less 

•Avto Maimfacturing showed a net 
loss of 516,387,847. laigciv as a result 
of losing operations in its Bciidix laun- 
dry equipment and Crosky appliances, 
r.idio and television div isions. 

Backlog of defense orders, including 
rcsc.irch and dcvclnpmcnt. Lveoming 
engines, fire control systems, airframe 
tompoiicnfs and assemblies, is 5340 mil- 
lion, a 70% increase over the 5200 
million at the end of the 1955 fiscal 


Strike Woes 

Two other companies hit by the cost 
situah'on. in addition to strike woes, 
were M’estinghouse and Solar Aircraft. 

Ill the first half of its current fiscal 
year, the six months ended Oct. 31. 
1956, Solar had a net loss of 5199,800. 
However, c-arnings in the following 
quarter, ending Jan. 31. 1957, practi- 
caltv offset this, the loss being reduced 
to 51.300. 

Solar'.s sales for these nine months, 
including a 512.2 million order for J57 
turbojet engine components, totaled 
531 million. As of Jan. 31 Solar's back- 
log was a record high of $94,826,700, 
compared with 572.180.000 a year 
earlier, and the company recently voted 
a quarterly common stock dividend of 
25 cents a share payable April 1 5. 

Westingliouse, plagued by a long 
strike, eased its comeback somewhat 
by instituting the LJEO (last in, first 
iiutl method of inventory evaluation 
whereby inventory is pegged at present 
prices rather than prices actually paid 
when goods were bought. 

LIFO Explanation 

Gwilym A. Price. U'cstinghoiise 
chairman, told stockholders this method 
reduced income taxes and the com- 
pany’s repotted book profits during peri- 
ods of rising costs of labor and materials. 
Thus, the 1956 net income. 515,337.- 
000 before LIFO, was lisfed as 53.492.- 
000 on the hooks. Westinghousc net 
income in 1954 was 579.921,732 and 
in 1955, 542,802.747, 

Net sales for A\'cstiiighousc for 1956 
increased 6% over 1955 for a total of 
51.525.375,000. Price said 1956 fourth 
quarter sales of 5500 million were the 
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highest in the company’s history but 
"recovery of profits” was not at a com- 
parable level due p-artlv to abnormal 
expenses and goods being shipped that 
were sold in 1955 at “unusually low 

Other reports of earnings; 

• Net income of Radio Coip. of Amer- 
ica was $40,031,000 on sales of $1,127,- 
774,000, a record for the company. 
Profit in 1935 was $47,315,000 on sales 
which were 7% less than in 1956, 

• Rvan Aeronautical Co. made $2,236,- 
769 on sales of $46,998,925 in 1956 
compared with $1,350,590 on $41,- 
527,770 in 1955. 

• National Aeronautical Cotp. reported 
a 65% increase in net income— $199,000 
on $2,51 3,000 sales in 1956 compared 
with 1955's $120,000 on $1,620,000 

• Aro Equipment Cnip. earnings in 
1956 were $1,193,462 compared with 
SI. 107.416 in 1955, 

• Rohr Aircraft 1956 earnings for six 
months ended Ian, 31 were $1,717,773 
compared with $1,312,350 for the same 
period last year. Backlog is $216,659.- 
000 compared with $144,736,000 a 
ye-ar ago. 

USAF Begins 

By Claude Witze 

M'ashington— First of an extensive se- 
ties of assignment changes for top 
US.AF procurement and production offi- 
cers will take place this summer. 

Tlie planned .shift of Maj. Gen, David 
11. Bilker from the Ait Materiel Com- 
mand to a new post as assistant for pro- 
gramming in the office of the Deputv 
Chief of Sbiff for Operations at the 
Pentagon leads a list of seven rcassign- 
ments announced last week. 

Before the end of the v-car other top 
personnel probably will be shifted to 
new procurement posts, both at licad- 
quarters and AVright-Pattcr.son .AI-'B, 
Ohio. 

There is a strong possibility that Lt. 
Gcii. Clarence S. Irvine, deputy chief of 


• Net earnings of Consolidated Elec- 
trodynamics Corp. were up 60%. 
$1,283,263 in 1956 to $803,696 in 
1935, 

• Pacific Airmotive Corp.’s net profit 
vv-js $921,420 in 1956 compared with 
a net loss of 58,378 for 1955. 

• Net income for Rein-Cru 'I'itanium. 
Inc., jointly owned by Remington 
.Arms Co. and Crucible Steel Co., de- 
clined to $54,000 in 1956 from $896,- 
000 ill 1953 due primarily to produc- 
tion losses from two serious furnace 
explosions and two strikes. 

• Reaction Motors’ e-amings were $348,- 
348 in 1956 compared with $192,866 
in 1935. Sales were $166,193,944 and 
$7,522,953 rcspccKvcIv. 

• Continental Motors Corp. reported 
net income of $909,978.48 in the 
1957 first quarter ending Jan. 31, in- 
cluding a non-recurring profit item of 
$1 50,700.10. Net earnings in the same 
period in 1956 fiscal year were $243,- 
638.43. 

Dividends and other corporate re- 
ports included; 

• Northrop Aircraft. Inc., declared a 
40 cents qiiartcriv dividend pavablc 
Nlarcli 23. 

Procurement 

staff, materiel, vvill replace Gcii. Edwin 
Rawlings as commander of the Ait 
Materiel Command. Speculation now 
i.s that Gen. Rawlings will be sent 
.abroad to take over a foreign assign- 

Possiblc a.ssignmcnts mentioned for 
Gen. Rawlings arc commander of 
US.Al’ ill Europe, replacing Lt. Gcii. 
M’illiam II. Tcmner. and commander of 
USAF in the Ear East, replacing Gen. 
Laurence S. Kutcr. 

Gen. Kuter is being mentioned as a 
candidate for US.AF chief of staff, re- 
placing Gen. Nathan F. Twining, who 
i.s expected to become chairman of the 
Joint Chiefs of Staff. Another promi- 
nent candidate for the top USAF posi- 
tion is Gen. Earle F. Partridge, com- 
iiiaiidcr of the .Air Defense Command. 


• American Bosch Anna Corp, author- 
ized a dividend of 25 cents a share 
pyabk .April 15; also a $1,25 per 
share dividend .April 1 on 5% cumula- 
tive preferred stuck series A & B $100 

• Radio Corp. of America declared a 
quarterly dividend of 25 cents a share 
payable .April 29 on common stock, a 
dividend of 87i cents on first preferred 
stock tor the period April to June 30. 
payable July 1. 

• Glenn L. Martin authorized quarterly 
dividend of 40 cents pav-able March 27- 

• Chance Vonght announced a divi- 
dend of 40 cents a sbate pavablc 
March 29. 

• McDonnell Aircraft declared a divi- 
dend of 12i cents parable April 1. 

• North American authorized a 40 
cents a share dividend for stockholders 
of record March 1 5- 

• International Business Machines de- 
clared a second quarter dividend of 60 
cents a share, including shares in a I-l 
stock split subject to stockholder ap- 
|jroval April 30. It would be payable 
June 10 to stockholders of record May 
21. Purpose of the split is to raise $200 
million in caphil funds. 

Officer Shift 

Last week’s changes for Gen. Baker 
and six other officers came as a surprise 
to some Air Staff members in the Penta- 
gon. 

The new assignments, effective in 
•Aiignst. include; 

• Maj. Gen, AA’illiam O. Sentcr, com- 
mander of the Oklahoma Gity Air Ma- 
teriel Area, will replace Gen. Baker as 
director of procurement and production 
at the .Air Materiel Gommaiid. 

• Maj. Gen. Thomas P. Genity, assist- 
ant for production prograniining in the 
office of flic Deputy Chief of Staff. 
Materiel, vvill become commander of the 
Oklahoma City AMA. 

• Brig. Gen. Waymond Austin Davis, 
director of procurement and production 
in the office of DCSM, will replace Gcii. 
Gerritv. 
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This position, as assistant for pto- 
eiuctioii prognininiiiig, was created at 
licadquartcts bv Gen- Irsinc wlien he 
became DCS,M. 

• Maj. Gen. 15aniel F. Callalian. assist- 
ant for ptogramining, office of flic Dep- 
ut)' Chief of .Staff For Operations, will 
become eomiiiandcr of tlie Mobile 
,\MA, replacing Mai. Gen. Fred R. 
Dent. Jr. 

• Brig. Gen. Laurence B. Kelley, deputy 
I'ommimdcr of Mobile AMA, will be 
director of logistics plans in the office 
of the DCS/M. 

• Brig- Gen. Donald L. Hardy, chief of 
the Air Force Section, Military Assist- 
ance Adiisory Group, Tokyo, will re- 
place Gen. Kelley at Mobile AMA. 

Gen. Scnier, who will replace Gen. 
Baker at AMC. has been a pilot since 
19H. a vear after his graduation from 
West Point. 

Three years later, he took a meteor- 
ology course at Massachusetts Institute 
of Technology and spent his entire 


Morton, Pa.— I'irst two airworthiness 
certificates for commercial sersions of 
Vertol Aircraft Corp.'s U-21 tandem 
helicopter ate expected by mid-April. 

The program for Civil Aeronautics 
•\dministration certification of the 
11-21 is being conducted jointly by 
Vertol and the Canadian Department 
of Transportation. The company took 
this path to the commercial market at 
the request of the Royal Canadian Air 
l’'orcc. which has been operating II-2U 
for approximately three years. The 
RC.^I' is considering a contract opera- 
tion, turning its liclicopters over to a 
commercial firm for flying and inainte- 

Commercial version of the H-21 will 
be called the Vertol 43 Work Horse. 
It will be the first U. S.-hui!t transport 
helicopter to compete with designs by 
the Sikorsky Dis'ision of United Air- 
craft Corp. in the civil market. Sikor- 
sky has been selling commercial heli- 
copters for approximateh' 10 years. 

Already in military sendee since 
1952, the H-21 will he certificated to 
operate at 14,000 lb. gross weight. 
Initially, it will be equipped with 
wooden blades, but the companv ex- 
pects to replace these with metal blades 
before the end of 1957. 

Mod ificotions 

Major modification of the H-21 is 
the incorporation of stability improve- 
ments, including larger I’ertical fins on 
the tail stabilizer. These have been in- 
creased in area by approximately 255? 
for better directional stability. 

Other changes required for certifica- 


carccr in we.ithcr officer positions- 

lle was chief of the ,^ir Weather 
Scnice at .•kiidrcivs .M'B. Md., when 
.issigiied to the Oklahoma City AMA 
in Mav 1954. 

With the shift of Gen. Baker to a 
job 111 operations, the aircraft industry 
will lose contact for the most part with 
a man wlio has gained wide respect in 
his term at .AMC. He is a gradnale of 
the Il.inard School of Business in addi- 
tion to W^est Point. At AMC since 
1951. he sened there as director of 
command support and comptroller be- 
fore his appointment as Director of 
Procurement and Production. 

Gen. Gerrity is a \ctcran officer in 
materiel with experience in this field 
reaching back to 1942. when he was 
remol’cd from combat in the Pacific to 
join the Ait Materiel Cominanil, He 
has had wide contact with tlie industry, 
serving as a project officer, chief of the 
bombardment branch and tlie aircraft 
and mis.silc section. 


• Fire protection in the engine com- 
|xirtmcnt. 

• External lighting changes, I'hc l.md- 
ing liglit has been inoicd fiinvard, and 
tlie flashing sequences changed to com- 
mercial stindards. 

• Irreversible control actuators to elimi- 
nate .shake in controls with boost off. 

• Electrical system changes. 

• Improved throttle synchronization. 

• Soundproofing. 

• Larger windows, hinged doots. 
Turbine Version Planned 

Ilic first Vertol 45s will be powered 
with the conventional Wright R-IS20- 


103 piston engine with a takeoff raring 
of 1,425 hp. Later, the compam will 
seek ccrtifioition of a turbine-powered 
version carrying two Genera! Electric 
T58 engines. Initial installation of 
these units is being carried out under 
military contract, and the prototspe 
will be tcadv for ground tests some 
time in .May. 

Vertol's long-awaited certification of 
the militan H-21 comes at a time when 
commercial operators arc liccoming in- 
creasingly critical of U- S. helicopter 
manufacturers for their alleged failure 
to carry out earlier promises. Last Sep- 
tember, Robert L. Cnmmings, Jr., 
president of New York Airways. s.iid 
his company may look to Europe in its 
search for satisfactory multi-engine 
equipment. 

Test Program 

T'hrce aircraft are being used in 
N'crtol's certification program. One of 
them belongs to the RC.M'’. the otlier 
two to the companv. .Ml arc being 
flown at VertoPs flight test faeilift' at 
Pliiladclphia International .Airport. 

One helicopter is used for rotor 
strain tests, the others for work on 
stabiliri’, throttle ssnehronization, light- 
ing, carbon monoxide and irreversible 
•ictuator tests. 

In addition to metal blades, other 
changes to be made in the future in- 
clude the incorporation of additional 
stability devices, a lower horsepower 
cooling fan and a new air induction 
system. 

The first certificated H-2ls arc ex- 
pected to be dcliiercd to the Frcncli 
government and will be exhibited at 
the Paris .\ir Show in ^[ay. .\t tliaf 
time, the company will publish esti- 
mated operating costs. 



Vertol Plans Commercial H-21 


AVIATION WFPK. 


1. 1957 



EEMCO 400 cycle linear actuator Type D-616 
is being installed as a leading edge flap actuator 
in the latest and fastest supersonic fighter aircraft 
now being produced for the U. S. Air Force. 


Incorporated in the EEMCO motor in Type D-818 is a 
torque-limiting AC clutch which disconnects the high 
Inertial load imposed by the motor’s armature. A brake can 
be built into this mechanism if Type 0-618 Is altered for use in 
another capacity. Adjustable non-jamming stops are included which 
are especially convenient when the airplane is being rigged. 


One of Its outstanding features is that it operates on a frequency 
range of 320 to 480 cycles, versus a normal range of 380 to 420 
cycles. This eliminates need for a constant speed drive for the air- 
plane’s generator system, thereby saving maintenance of same as 
well as considerable cost and weight. 


EEMCO is 8 specialist in the design and production of precision-built 
actuators and motors. The majority of the latest and fastest aircraft 
and missiles being produced for the U. S. Department of Defense 
carry one or more EEMCO systems. Industry, too, is using EEMCO 
linear and rotary actuators where precise control of mechanical actu- 
ating systems is imperative. 
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British Withdraw 

London— cconuniy-iniuded 
government is canceling its support of 
tlic dc Havilland Gyron A turbojet en- 
gine, which lias been running on a test 
bed at 25.000 Ib. static thrust with after- 
burner. 

A Ministry of Supply official says fi- 
nancial support for the supersonic en- 
gine “is due to end shortly and is un- 
likely to be renewed." The government 
attitude was made known shortly after 
it was revealed the Gyron is rated with- 
out afterburner at 20,000 lb. 

A de Havilland spokesman said the 
company will carry on with the develop- 
ment of the Gyron as a private venture. 
He termed it an “outstanding engine 
with great potential uses” and disclosed 
that both the United Stales and France 
are interested. 

Cancellation indicates there arc no 
projects using this engine which will 
continue to has’c fin.incial support from 
the Ministry of Supplv. 

Although no application for it had 
been res'ealed, dc Havilland had sug- 
gested that the engine might be adapted 
to a supersonic bomber, a cruise missile 
or an air-to-air missile carried by a pi- 
loted interceptor. Avro has a supersonic 
bomber under desclopment. Whether 
cancellation of the Gvton means can- 
cellation of the bomber or whether an- 
other engine is specified, as the Bristol 
Olympus, was not clarified. 

be Havilland said the Gvron's first 
development stage tunning at 25.000 
lb. thrust with afterburner is the high- 
est yet announced for any engine in the 

The company said the Gyron was de- 
signed for optimum efficiency in air- 
craft flying up to Mach 3. De Havilland 
beliwes it is the onlv supersonic turbo- 
jet that has reached such a state of de- 

Particular attention was paid to in- 
take problems and the firm says its tech- 
nicians liave achies’ed "remarkable prog- 
ress” on intake design. 

Ground and flight trials ha\o been 
carried out over a wide range of speeds 
and altitudes, with and without after- 
burner, and with a varieh' of propelling 
nozzles, Flight tests were made in a 
Short Sperrin bomber. In this aircraft, 
the engine has been approved up to 
18.000 lb. static thrust. 

More than 2,600 hr. of bench run- 
ni^ have been logged. 

Tnc government decision returns the 
c-nginc to its former status, for it was 
started as a private project by de Ilavil- 
laiid six and a half years ago. It passed 
its government rtpc test at 1 5,000 lb. 
static thrust in August, 1955. 

Dc Havilland sa\s that in addition to 
its ability to operate at high supersonic 
speeds, the engine possesses a useful en- 


Gyron Support 

durance and capability for high-alti- 
tude operation. 

Kather than a blow at the engine it- 
self, the government’s decision to drop 
support of if more likely reflects deci- 
sions against projects wliicii would have 
used the engine. It is known tliut De- 
fense Minister Duncan Sandys is ap- 
plying the ax to a number of adsanced 
projects in the government economy 
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Sperry Gyroscope Co. Air Annament 
Dis'ision will develop liigh-prccision 
missile devices using liquid and solid 
propellants in small, self-driven instru- 
ments. Sperry plans to produce them 
at its plant at Great Neck, N, Y., 
and is completing laboratoir there 
for testing hot gas servos, gas genera- 
tors, propellant driven gyroscopes, 
mechanical actuators, arming devices, 


Harold E. Talbott. 68, fonner Secre- 
tary of the Air l•'orcc, died of a heart 


ailment on March 2. Air Force Secre- 
tary for a little more than two years, 
Talbott resigned in August, 1955, after 
congressional questioning on a possible 
conflict of interest between his Penta- 
gon job and his partnership in the 
New York engineering firm of Paul 
B. Mulligan & Co. 

Fiat G 91 prototype craslicd two 
weeks ago- Pilot, who ejected, saw 
the fighter disintegrate in air. On order 
by NATO, G 91 last month made four 
supersonic runs at altitudes above 
30,000 ft- 

Martin Nuclear Division will receive 
approximately 65 kg. of uranium hexa- 
fluoride for processing into 50 kg, of 
uranium dioxide. After fabricating into 
tubular fuel elements, fuel will be used 
in a 1,000-2,000 kw. air transportable 
power plant Martin is deseloping. 

Lockheed Aircraft Corp. plans to con- 
struct a nuclear facility for critical ex- 
periments at Palo Alto. Calif. AEG 
approved faeilih’, which differs from 
reactor in that fuel assembly and other 
components are not permanent, but 
may be rearranged easily. Lockheed 
plans primarily to test reactor cores at 
the facility. 
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Capital Reveals Viscount Operating Costs 


Airline summary released to Aviation Week shows 
costs stabilizing; Capital foresees profit in 1957. 


By L. L. Dot) 

\\'asliington-CapitaI Airlines lias dis- 
closed tor the first time maintenance 
and cost figures for its scheduled turbo- 
prop Viscount operations. 

In i summary rolcnscd to Avunos 
Week ot the iiKiiith period ending 
last Nos'cmbcr, the airline reports that 
operating costs are stabilizing in an area 
approximateh midwai’ bctivecai DC-3 
and DC-d costs. I'otal operating cx- 
jicnscs ahead) har e declined to a level 
which Capital believes will mean the 
difference between the 1956 51.8 mil- 
lion net loss and a 1957 profit. 
Viscount Record 

Here's how the Viscount record 
stands for the 12 month period: 

• Total milc.s flown during the period 
were over 1 5 million. Total hours flown 
on a takeoff to touchdown basis totaled 
62.395. The latter figure includes 5,132 
hours of mm-reicnuc flying, the ma- 
jorit)' of which involved jhlot training. 

• Available scat-miles amounted to 

641.8 million: asailablc ton-miles, 80 
million. Increased mileage introduced 
.as a result of new routes held the load 
factor at 63% for the 12-month period. 

• Revenue passenget-milcs came to 

405.8 million, total revenue ton-miles 
reached 41.5 million, and the weight 
load factor was 52%. 

• Average length of each flight W'as 321 
miles flown in an ascrage time of one 
and one-half hours at a takeoff to touch- 
down .speed of 246 mph. Number of 
revenue flight legs flown during the 
period totaled 45,458. 

• Fuel consumed averaged 437 gallons 
per hour, i he Viscount has a total 
capacity of 2,300 gallons w’itli full pay- 
load. 

Cycle Not Complete 

Capital did not reach a complete 
operating c)clc of a full-fledged fleet 
during tlic period. The 60th Viscount 
of the original order is sclicdulcd to 
anivc this month. 

Compan)- engineers and accountants 
say, lioss'Cs'cr, that experience gained 
with this fleet is sufficient to sene as 
a standard fur future planning. It also 
gi\es them their first gauge by svhiCh 
(liey can measure turboprop costs m 
relation to traditional costs. 

Now. witli tlic hcasy introductory 
costs resulting from training and retool- 


ing out of tlic way and with an estab- 
lished break-even load factor of less 
than 55%. officials say total operating 
costs 's'ill decline in proportion to the 
.iddition of Viscounts to the fleet. But 
direct maintenance costs probably will 

overliaul c)xlc. 

Capit:il lias taken deliscry on 292 
Rulls-Rovee Dart engines to dale. First 
of tile airline’s Viscounts were powered 
with tlic Dart 506 engine, whicli has a 
rating of 1,400 slip. Later aircraft were 
equipped with tlic more powerful Dart 

110 engine, which has a 1,600 shp. 
rating, and the balance of the fleet is 
i:ow being converted to the newer 
powcrplant. 

'ITic progressive system of engine 
overhaul has been adopted, and Capital 
tries to stagger engine changes so tliat 
no more than two engines arc removed 
from anv one Viscount at a time, 

.Although continuing improvements 
arc being introduced into the engine 
overhaul s)stcm. basic procedures ha\e 
csohed. For example, iiianhours per 
engine oscrhaul hasc been cut from an 
ascrage 1.183 in J-amiaty, 1956, to 486 

111 October. Accessories oserhaul man- 
hours have remained fairly steady at 
about 73 manhours per engine. 

Engine Overhaul 

Engine overhaul intcn al has climbed 
to 1,500 hours from the 700 hours orig- 
inal])' authorized when tlic Viscounts 
were first placed into sclieduled scnice. 
Capital's goal is 2,000 hours but, since 
the Cii'il Aeronautics .Administration 
lestricts each 100 hour increase to once 
cicr.' three months, it will be at least 
imothcr vear before the goal is attained. 

'Hie Curtiss-Wright 3395BA3 en- 
gines on Capital's Lockheed Constella- 
tion 049s haie an tncrhanl interval of 
1,300 hours and require 600 manhoura 
per engine. 

Both Trans Canada Air Lines and 
Capital were lield to 725 lioiirs over- 
haul time on the first stage eomptessot 
and combustion chambers even afti'r 
engine overliaul time had been author- 
ized at 1.400 hours. 

A stiffening rib was installed on the 
rear of the compressor and heavier 
metal was introduced, modifiing the 
natural frequency, to raise tlic unit’s 
overliaul time to that of tlie engine. 
I'lic combustion chamber lag in over- 
haul time was cut b)' replacing the wasp- 


waist design of the flame tubes with a 
straight ceiitci and by installing dual 
cooling strips. 

Both units are now at the 1.500 hour 
stage of ovcrliaul- 

Each engine requires 10 elapsed dais 
for complete overhaul from the time it 
is taken off the line to its return to 
service. During January. 61 engines 
were processed; 30 were compicteh' 
cwcriiaulcd, and 31 were modified with 
the redesigned first-stage compressor. 

Direct maintenance costs for tlic 
Viscount during the 12 month period 
totaled 533.86 per hour, ot 15.7 cents 
per mile. On a milea|c basis, filing 
operations costs were 59.1 cents, de- 
preciation 21.5 cents, for a towl direct 
ni>cr3ting cost of 74.3 cents with 15.8 
million miles flown. 

Maintenance Expenses 

Hourly direct operating expenses 
averaged 5183-48 for the period, witli 
64.091 hours flown exclusive of tniiiiiii| 
hours and costs. I’his is how direct 
inaiiitcnuiice expenses break down for 
the 12 month period: 

• Labor-aircraft— 4.1 cents per mile, or 
510.04 |)cc hour. 

• Labor-engines— 2.3 cents per mile, 
55.65 per hour. 

• Labor-other- 1.1 cents per mile, 52.80 
|K'r hour. 

• Materiai-aircraft- 2-2 cents pet mile, 
55.57 per hour. 

• Material-engines— 3.4 cents per mile, 
58.32 per hour. 

• Material-other- .6 cents per mile, 
51-48 per hour. 

Depreciation costs arc expected to 
decline as utilizatioii increases. How- 
ever. direct maintenance costs inai' set- 
tle at a higher level when the full cycle 
of engine and airframe overhaul is 
leached. .As one Capital official ex- 
plained, "W'c get a free ride with each 
new airplane as fat as oicrhaiil costs 
arc coiiccnK'd.” 

Operating Efficiency 

I'he A'iscount has maintained a 
95.4% operating efficicnci . .At present, 
total costs-includiiig depreciation, sta- 
tion costs, overhead and all direct and 
indirect expenses- arc coicrcd b) a 
load factor below 55%. Improved 
utilization is expected to reduce this 
figure further. 

Gull 19% of the mechanical dclai's 
have been attributable to powcrplant 
malfunctions as compared with almost 
57% for the Lockheed 049s. .Average 
mcchaiiic.il delai' on the A'iscounts has 
been 26 minutes as compared with an 
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average delay of 55 minutes on all 
piston engine aircraft. 

During the last four months of the 
period, the airline operated 143,000 
Dart 510 engine hours without one 
engine failure. Aircraft utilization for 
the 12 months was 8.12 hours per dav. 

Capital’s oierhaul shop at the Wasfi- 
iiigton National Airport has been re- 
designed to contain two parallel assem- 
bly lines, one to handle tiirhoprops. 
the other for piston engines. Neither 
line is interchangeable with the other 
at ani- stage of overhaul, tear-down or 
rcassembh', with the exception of the 
cleaning section where the lines con- 
verge Mcause cleaning processes of 
some parts arc alike. 

WTiether the Rolls-Rovce Avon en- 
gine which will power the 14 de Havil- 
land Comet 4As ordered by Capital can 
be merged with Dart engine overhaul 
at any, or all, stages has not yet been 
determined. However, engineers stiidv- 
ing this possibility fee! there is little 
possibiliti- of much overhaul integra- 
tion. because of the greater power and 
tliriist and the more complicated char- 
acter of the turbojet engine. 

But, in any event, thci- feel experi- 
ence gained with the Dart will expedite 
the introduction of the .Avon into over- 
haul practices and will enable the air- 
line to bypass many of the high tran- 
sitional costs that accompanied the 
chiinge-ovcr from an all-piston opera- 
tion. The engineers also hope to lav 
out As'on engine overhaul facilities well 
in adsance of the first Comet deliveries 
scheduled for late 1958 or early 1959, 
Dart Subassemblies 

Dart cngine.s are fotn-dowm in three 
siilrasscmblies: 

• Reduction gears and air intake. 

• Compressors. 

• Turbine and combustion chambers. 

Parts of each subassembh' are lo.idcd 

in metal baskets that are mos'cd to the 
shop’.s cleaning section on steel roller 

Oipital has des'ised its own cleaning 
methods for turbine blades and wheels. 
Originally, the units u'ere cleaned with 
sapor blast followed b\ electro polish- 
ing. but it was found that this system 
was remoi'ing base material and tcduc- 
ing the life of the units. Now the air- 
line employs a commereial cleaning 
jrrocess known as Turco 4005 with ex- 
cellent results. 

Turbine discs are now processed bv 
clcctro-cleaning followed bv inspection 
with 10-power binoculars. Here again, 
base material is lost in tlic cleaning 
process, and plans arc being completed 
to adopt the Turco 4008 svstem using 
Magnafliix Magnaglo for inspection. All 
other magnetic parts ate inspected bs 
Magnafliix and all nnn-inagnctic parts 
arc inspected by die-check. 

Impellers are stripped and run 
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tlirough the replating* section where 
thc\' arc teanodized for protection 
against corrosion, 'lliis process has not 
entirely eliminated minor corrosion 
problems on the second-stage impeller, 
and Capital is now scr\ice testing im- 
pellers that have been coated with 
transparent phenolic resin in hopes of 
stopping all corrosion. 

After cleaning and inspection, sub- 
assemblies arc moved to the asseniblv 
line on mobile metal cabinets or shelves 
of Capital design. Plan.s call for the 
extension of the .steel roller conve'ors 
into the subassembly areas. 

Combustion chambers move to the 
final assembly area on ceiling convevors 
from cither the inspection section or 
from the machine shop if replacement 
of center casings is necessarv. 

Turbine blades get individual in- 
spection. Blades arc weighed to within 
one-tenth of one mince on a Gisholt 
2U balancing unit after inspection. 
Tliey arc installed so that weights ate 
staggered. The heaviest blade is fitted 
at ?60 degrees on the wheel, the next 
heaviest at 180 degrees, then next at 
00 degrees, etc. Turbines have caused 
no major operating or overhaul prob- 
lems for the airline. 

Special strip-and-biiild stands have 
been designed by Capital for the Dart 
engine overhaul- Each stand is set on 
dollies to permit movement of the 


Bv Ford Eastman 

Washington— .\irline financial re- 
ports showing increases in net income 
touched off congressional criticism last 
week of the growing number of appli- 
cations for a general fare rise. 

Rep. Charles A. Vanik (D.-Ohio), in 
a speech indicative of increasing 
Capitol Hill opposition to any increase, 
pointed specifically to Eastern Airlines’ 
published report that it earned $14,- 
197,500 in 1956 as compared with 
$9,542,791 in 1955. 

'Grotitude for Favors?' 

A proposed 6% fare increase bv East- 
ern and five other carriers, Vanik 
charged, "is the response of the air- 
lines to the current drive to slow down 
the spiral of rising prices. This is the 
gratitude to government for the grant- 
ing of what are. in effect, monopoly 
airline routes throughout America.” 
He later added: 

"In view of the tremendous public 
contribution to the operations of the 
domestic airlines by the way of fran- 
chise, airport and control tower opera- 
tion and accelerated depreciation, no 


engine through each stage of subassem- 
bly to final assembly. The engine is 
assembled on the stand nose-up but. 
because the vtand frame is hinged to 
the main supports on swivels, the en- 
gine can be adjusted to a horizontal 
position when necessary. 

llic circular frame rotates 560 degrees 
on the stand, cliniinating the neeJ for 
Tiicchanics to walk around the engine 
while working. Fully assembled engines 
are moved on the stands from the final 
.isscmbly area to the test cell. 

Because of lack of space, Capital has 
only one test cell within its hangars. 
This cell is equipped to handle the 
Dart. Converted eit\ buses with instru- 
ment chambers in the front half of the 
bus and engine stands on the open hack 
are used for piston engines and Dart 
engines oveiflovving from the hangar. 

Construction of a new building on 
the boundary of the airport to house 
two more cells is almost completed. 
One Cell will be used for the Dart, the 
second will be reserved for the .Avon. 

•All shop training is now accomplished 
on-thc-jo6. Originally, mechanics and 
engineers were trained by Rolls-Royce 
in Kngland or bv Trans Canada. Later, 
two-week class studies were conducted, 
but the overhaul process has now ad- 
vanced far enough to permit on-the-job 
training to eliminate another costly as- 
pect of the turbine operation. 


American industry has a greater obliga- 
tion to hold the price line than tlic 
domestic airlines." 

Vanik conceded that wages, the price 
of fuel and other materials have in- 
creased since the last fare boost in 1952 
but said airline passenger-miles have 
grown by almost during the 

period. 

"If," he said, “the Civil .Aeronautics 
Board will compare the passenger-mile 
cost in 1952 with the passenger-mile 
cost in 1956, this comparison will dis- 
close that passenger-mile costs have not 
increased sufficiently to warrant anv in- 
crease in airline passenger fares." 

In support of the need for a fare 
increase, the Air Transport .Assn, has 
filed a series of exhibits with the CAB 
pointing out that railroad passenger 
fares have increased 50^ and bus pas- 
senger fares 27% since 1958. General 
airline fares, on the other liand. have 
sliovvn an increase of less than 5%. 

The exhibits also emphasized the 
higher quality of air transportation to- 
day. including pressurized cabins, 
weather radar, greater speed and coach 
service. The number of cities served, 
the .AT.A said, also has been increased. 


AT.A said another factor pointing to 
the need for a fare increase is the fact 
that the cost of parts and equipment 
has climbed more rapidly than prices 
generally. 

As ah example, the .ATA cites a 
DC-5 engine, which costs $10,000. 
Two are required per airplane. Modem 
four-engine aircraft require power plants 
costing as much as $75,000. Pre-war 
DC-5 airframes Cost $85,000, or $6 a 
pound, as compared with airframes of 
today’s airliner which cost Sl.450.000, 
or $29 a pound. 

Stuart G. Tipton. -ATA president, 
said the airlines nave been able to off- 
•set rising prices to some extent by in- 
creased efficiency of operations. But 
in recent years, he said, cost trends 
have grown to a point where the air- 
lines’ .ability to absorb higher prices is 
nearing an end. 

F.astem .Airlines' financial statement 
referred to by Vanik was a preliminary 
report to the board of directors. 
Earnings Breakdown 

The unaudited figures reported net 
income from operations at S14.I97.500, 
or $4.98 per share, as compared vvith 
$9,342,791 or $5.75 a share, in 1955. 
Non-rccurring net income for 1956 was 
placed at S557.900, as comp.itcd vvith 
$3,966,706 for 1955. The number of 
shares outstanding at the year's end had 
increased to 2,849,816 from 2.504.127 
on Dee. 51. 1955, primarily because of 
the purchase of CoWial in 1956. 

Eastern's gross operating tcvcmies 
totaled 5228,040,200, a 14% gain over 
the 1955 total of $198,608,502. .At the 
same time operating expense increased 
from $172,083,597 in 1955 to an all- 
time high of $199,610,360 this year, 
an increase of 16%. 

In another report last week. United 
■Airlines listed 1956 net earnings at 
$14,681,000. the largest in company 
history and 31% above the $1 1,245,000 
for 1955. The earnings were equivalent 
to $4.57 a common share as against 
$3.85 in 1955. 

Operating revenues were $262,791.- 
000, a 12% increase over 1955, while 
operating expenses increased 13% to 
$258,584,000, 

A comparative statement by National 
Airlines snowed a net income for 1956 
of $4,549,986. an increase of $1,218.- 
262 over 1955. Operating revenues for 
the year amounted to $57,136,202. as 
compared vvith $51,265,126 for 1955. 
Expenses increased from $43,595,606 in 
1955 to $48,172,046 last year. 

Braniff Airways reported a net in- 
come of $1,885,799, an increase of 
13%. Operating revenues were up 
12.7%, while expenses went up 1 1.5%. 

Trank airlines that have asked the 
CAB for a 6% fate boost effective 
.April 1 arc Eastern. Braniff, Capital, 
Northwest, United and Trans World. 


Airline Financial Reports Spark 
House Criticism of Fare Plans 
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CAB Counsel Proposes Delta, 
Capital for Florida Route Awards 


Washington— Delta and Capital Air- 
lines were recommended last week for 
major route extensions that would pro- 
vide additional service between Florida 
and the Great Lakes region without 
authorizing the eiifty of new catricts in 
the market. The teconmicndations 
were made by V. Rock Grundman. 
Civil Aeronautics Board bureau counsel 
in the Great Likes-Southeast Service 
Case. 

In a brief to CAB Examiner Wil- 
liam F. Cusick, who will make formal 
recommendations in the case, Gtund- 
man said seaice to the areas under 
consideration is already highly competi- 
tive and that the addition of new 
competition should be avoided at this 
time. He said where additional compe- 
tition is justified and required, it can 
be best provided by extending or modi- 
fying the iiuthoritv of existing carriers. 

Grundman proposed that Delhi be 
placed in the Florida-Dettoit market 
by extending its Miami-Cincinnati 
loutc to Detroit with the addition of 
intermediate points. 'Iliis would place 
Delta in competition vvith Eastern Air 
Lines in the Detroit-Flotida maikct as 
well as in the Flotida-Chicago nuirket, 
which both now serve. 

Capital was proposed for entry in 
the Florida-Great Lakes market by ex- 
tension of its Atlanta-Pittsburgh route 
to Buffalo via Yaimgstown, .Akron-Can- 
ton, Cleveland and Erie, ami from 
Atlanta to Miami via W'est Palm Beach 
and Tampa/St. Petersbuig. In another 
ease, a CAB bureau counsel has recom- 
mcmlcd th.it Capibil be given a route 
behveen Philadelphia and/or Balti- 
more/Washington to San Juan (see 
page 41). 

Con.solidatcd in the proceedings were 
a wide variety of applications by Capi- 
ta], Capitol Airways. Delta, F.astern. 
National. Northwest. Trans American. 
United and Trans AVorld Airlines. A 
number of the applications asked for 
new service or removal of restrictions 
on existing service between Chicago and 
Washington. Other applicants wanted 
new or additional service between the 
Great Lakes and Florida and intetmedi- 
ate cities. 

Grundman proposed that: 

• Eastern’s Routes 5 and 6 should be 
consolidated into a new route from 
Miami to Chicago and from Miami to 
Detroit, serving intenncdLitc points in 
Florida, Georgia, North .md South 
Carolina, Virginia. West Virginia. Ohio 
and Indiana. Cincinnati and Fort 
Wayne, points not now included in 
Routes 5 and 6, would be served by 
Eastern on the consolidated route. 


• Delta’s Route 54 should be extended 
from the present inteimediate point at 
Cincinnati to Detroit via Dayton, Co- 
lumbus and Toledo, by the addition of 
Louisville between Lexington and Cin- 
cinnati and by the addition of Orlando 
and Tampa/St. Petersburg between 
Jacksonville and Miami. 

• Capital’s Route 51 should be tenrpo- 
ratily modified and amended for five 
years by extending it beyond Pittsburgh 
to Buffalo, N. Y„ via Youngstown. 
Akron-Canton and Cleveland, and Erie. 
Pa., and by extending it beyond Atlanta, 
to Miami via Tampa/St. Petersburg and 
AA'est Palm Beach, subject to the re- 
striction that no one-plane service shall 
be provided between points northeast of 
Charlotte. N. C„ and points in (''lorida 
on Route 51. 

• Trans World Airlines' Route 2 be- 
tween Baltimore. Washington and 
Chicago should be modified hv- removal 
of existing longhaui restrictions. Re- 
striction of services between Cincinnati 
and Indianapolis which prohibits non- 
vto|> service should be removed. 

• United's rontr between Chicago and 
Washington and Baltimore should be 
modified by rcmov.il of existing long- 
haul lestrietions and bv the addition of 
Dayton and Columbus as intermediate 
points. Ilic temporary autboriK here- 
tofore granted to United to provide 
local service between Chicago and Pitt.s 
burgh should be made permanent. 

• Northwest Route 3. Segment 2, 
should be amended by the addition of 
Baltimore as a co-terminal point with 
Washington and by the removal of the 
restriction that limits nonstop or turn- 
.mnmd senice between Detroit and 
Wasiiington/Baltimorc via Pittsburgh 
and Cicveiaiid- 

Major Route Proposed 
For Trans Caribbean 

AA'asliington-'I'ian.s Caribbean Air- 
ways was recommended last week for 
scheduled operations between New 
A'ork and Puerto Rico by a Civil Aero- 
nautics Board Counsel. If the recom- 
mendation is approved, it will mark the 
first time an irregular carrier has been 
awarded a major long-haul passenger 
route in the sehcdiilcd field. 

In a brief to Chief Examiner Francis 
W. Brown, Harrv' M. Shooman. coun- 
sel for the C.AB's Bureau of Air Opera- 
tions, said Trans Caribbean has Oper- 
ated between New York and San Juan 
on a non-schcdulcd basis since 1946 
and is capable and ready to conduct 
scheduled operations as a third carrier- 


Alr France Orders 
More Boeing 707s 

.Vir France diirctois committee de- 
cided to order seven more Boeing inter- 
continental 707 jet transports, bringing 
total Older to 17. Decision is being sub- 
mitted to the govcniiiicnl for approval 

Delivery of tbc seventeen Boeings w3l 
begin November 1959, and finish Novciii- 
bei 1960-two months earlier than limit 
set for 10 planes ordered in Dec, 1955. 


Eastern Air Lines and Pan American 
World Airways now operate between 
the two points. 

One of the major reasons for recom- 
mending Trans Caribbean. Shooman 
said, was the airline’s proposal to in- 
augurate a low-rate "skybus" fare of 
$45 between New York and San Juan- 
The skv bus service would be 102 seat 
configuration with no "frills." Trans 
Caribbean has been using Douglas 
DC-6 transports over the route. 

In addition to placing a third carrier 
in the New Yotk-San Juan market, the 
Bureau coimsel also recommended im- 
proved service between Puerto Rico and 
die U.S. through the establishment of 
new gateways and the strengthening of 
present gateways. 

Shooman proposed that Capital Air- 
lines be granted a temporary certificate 
for five vears authorizing the airline to 
operate between the co-terminals Phil- 
adelphia and, or. Baltimore- Washing- 
ton and San Juan. This, along vvith 
the extension of one of Eastern’s 
mutes, would connect Puerto Rico 
with tire Great Lakes region vvith a 
minimum loss of time or excess mileage. 

For Eastern Air Lines, the Bureau 
counsel recommended that the airline's 
route between New York and San Juan 
be made permanent and that its cer- 
tificate between Miami and San Juan 
should be extended to Chicago via 
.Atlanta. 

He also proposed that Riddle Air- 
lines’ all caigo certificate authorizing 
it to operate between New York and 
San Juan and Atiami and San Juan be 
made permanent and that the airline 
be permitted to carry mail on a service 
rate basis. 

The current proceeding was insti- 
gated by the CAB at the request of the 
Commonwealth of Puerto Rico, which 
filed a complaint that present air serv- 
ice to Puerto Rico is inadequate. One 
of the main points was the need for 
low cost service within teach of a ma- 
joritv' of Puerto Rico's inhabitants. 

.Applicants to provide additional air 
service to Puerto Rico besides Trans 
Caribbean, Capihil, Eastern and Rid- 
dle, include Delta. National, Pan .Amer- 
ican and U. S. Overseas. 
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Progress with 'if DITAKIIlliD []i3 


"In titanium stretch-forming, Mallory-Sharon material 
most consistent we have tried; simplifies fabrication” 



. . . reports 

Hart Metal Products 

• Because of titanium’s springback char- 
acteristics. uniformity is particularly 
important in simplifying forming. Here. 
Mallory-Sharon sheet is preferred mate- 
rial for its consistent properties, the result 
of .strict quality control. Each heat of 
Mallory-Sharon commercially pure tita- 
nium is certified for average strength and 
limits. For dependable quality, call us for 
your requirements, and for technical help 
in application. 



MALLORY 



SHARON 
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Thrust Reverser Spans Full Engine Range 


I tlinjst 
ss-\Vrighl 

Cotp. for commercial' and militarv jet 
use can cut landing roll bv as much as 
50%, the manufacturer reports. 



ip to 60% of ma 
if the engine. Range of control allows 
■ — — ; during approach 


coniMnv's Propeller Dh’ision. cor 
of tio integral streamlined panels. If 

pod, fuselage, or wing fairing to form 
the tcsetscr. lire device docs not inlcr- 



n in the higli 
;s of the aft engine sections. 
Fail-safe feature of tlic reserser relics 


position. Actuating system also in- 
cludes mechanical locks to fix the unit 
in full reverse position in the es’cnt of 
cr failure until it is released 

. e cycle from full forward to 
full rcs'crsc requires less than two scc- 
nnd.s, the manufacturer savs. 

Company’s Research Eiivision descl- 


oped the rererser, u’hich has been 
ground tested but not yet flown in an 
airplane. Project now has mosed to 
I’ropciltr Dis'ision for production. 

Curtiss-Wright's main sales targets 
arc the Air lotcc. Boeing and Douglas. 
\ company spokesman said airlines har e 
shown interest in the tererser but that 
mi firm orders hasc been made. Boeing 
and Douglas are working on their own 
rcvctscr-supptcssots and nai'c no present 
plans to use C-\V unit. 

The device is com|xitiblc svith a noise 
suppressor under derclopmcntbv Doug- 
las. but not with Boeing’s suppressor 
designs. Curtiss-Wright also is work- 
ing on a noise suppressor for jets and 


the rcs'crsct would be eoinpatiblv. 

The Propeller Disision lias liad eon- 
•siderable experience witli tlirottlable 
controls througli its X-2 rocket engine. 

Other pctfonnancc data repotted In 
Curtiss-Wright from its test stand 
expcriincnts; 

• No back pressuring of engine. 

• No rcattachmcnt of exhaust gases to 
fuselage. 

• No interference with engine when te- 
icrscr is in retracted position. 

• No adverse induced vibration. 

• Stable operation mcr operating range, 
'lire compans- also savs its reserset is 

designed for easy maintenance and o\er- 
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Standard Equipment for over 350' 
Viscount Aircraft 


Eleetra Powerplanl 
Testing Scheduled 

Burbank, Calif.— Extensive dc\elo|>- 
iiieiit program (s being pushed to roll 
up approximately half a million total 
engine hours on the powerplant for the 
Loekhecd Eleetra turboprop before dc- 
lis-ery of the first coinmcteial model of 
the new airliner. 

Conducted through the combined 
efforts of Lockheed Aircraft Corp. and 
General Motors' Allison Division, the 
program will involve both aircraft and 
test stands to amass operating time on 
tlic Eleetra power packagc-.Mlisoii 
Model 501 cogine and Aeroproducts 
60S four-blade hollosv steel propeller. 

At Lockheed, flight of the 50L606 
combinahon will be conducted initially 
on a Super Constellation laboratory 

Tills u'ill be augmented, in July, 
by airline-type endurance living of four 
Eleetra power packages on another 
modified Super Constellation. 

Beginning in January next year, engi- 
neering flight operahnns will begin with 
the Eleetra. and bv middle of 1938, five 
of the planes will be in the program. 
Also, Lockliccd's Georgia Diiision 
flight operations witli production 
C-130.^s powerc-d by Allison T56s. 
militarv counterparts of the 301. con- 
tribute' to the program. 

At Allison, test stand operation of 
numerous engines for endurance, com- 

S tibility and other infonnation, is 
ing conducted. In this operation, one 
Eleetra power package is “flying” simu- 
lated airline schedules. 

It follows the airline pattern of start, 
taxi, takeoff, climbout, cruise, Ictdoim, 
prop reversal and stop fot 1 5 hr. every 

in-flight deielopmcnt of power pek- 
ages is also in the Allison phase oj the 
program, and by June, 1958, will in- 
clude an Eleetra in the six planes in- 
I’olved in its flying laboratory fleet. 
Another facet at Allison is the Civil 
Aeronautics certification of the engine 
and Jiropeller. 

Nacelles of the Eleetra have the in- 
take mounted on top to minimize pos- 
sibility of ingestion of foreign objects 
from runways. Square-tip propeller is 
135 ft. in diameter, compared to 15 ft. 
on the piston engine Constellation test 
bed. 

Tlic design provides maximum 
amount of thrust with slow tip speed, 
the latter a goal in reducing cabin noisc. 

•Mlison also has the 501 '606 com- 
bination mounted on its Convair 
Turbo-Liner test bed. Might tests liave 
begun at Indianapolis. Allison also has 
opened a 14.000 sq. ft. overliaul fatility 
in Burbank across the street from Lock- 
heed to handle minor overhaul of the 
engines and ptopcllers. 
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The world’s most experienced builder 



of long-range jet aircraft brings you 



the jet airliner of tomorrow... 

1 1 has beonjiyin^ man- than fi.-n .ymrs. 

In the suprrb 707 vou <sill cr«i«« emooihlv nuIc-« liijili. 600 rnike an hour. 

KIcvrn famous airlines' huve chosen Kaeing jete ... for maiir reasons, 
including tliia: nhen deliveries begin in leas llian livn years, ihc 707 nill be 
the most tested airliner ever to take to the skies. 

Boeing leads in jelliners-becaitse Boeing, l>uck in 1932, had faith in 
the future of jet transportation, and began artiial construction of 


46 


jbutmwc ra^ 


SHORTLINES 


► Swissair’s 1956 gross revenue in- 
creased 17% to 535.091,740, and the 
airline's load factor was 66.5% com- 
pared to 64.8% in 1953. Passengers 
totaled 773,956 in 1956, an increase of 
23%. Freight was up 23% to 10,000 
tons, mail totaled 3,608 tons, a 9% 
increase. 

► Eincry Air Freight Corp. has opened 
a new office at Akron-Canton Airport. 
I'pcility is 35th office in the freiglit 
forsvarder's system. 

► Lufthansa German Airlines plans 
daily New York-Vienna service begin- 
ning April 27- New Convair 440s will 
connect at Frankfurt with the carrier's 
transatlantic Super G Constellation 
flights. Flight time Frankfurt-Vienua 
will be 2i hours. 

► Four “terminal city” contracts total- 
ing SI. 122.000 were awarded last month 
by Port of New York Authority for 
work at Idicwiid. Contracts covct in- 
stallation of 41 mercury vapor light 
towers for illumination of terminal area, 
expansion of central heating and refrig- 
eration system, directional signs, parkins 
toll booths, 

► Stick Airways transported champion 
steer to and from l-'lorida cattle exhibi 
tion. Steer comprised tire entire C-46 
payload. 

►Lockheed Aircraft Servicc-Interni' 
tinnal delivered 2.703 aircraft last vear. 
Four-engine commercial planes ’ ac- 
counted for most of the work, witli 
line maintenance the hipest item, ac- 
cording to the Idicwiid miiiiitenanco 
base operator. 

►Cia. dc Aviacion Faucett S.A. (Peru) 
has bought a DC-4 from Paiiagra. Re- 
ported price was 5550,000. 

► West Gcrman-Spanisli bilateral ait 
agreement grants I.uftliansu rights to 
direct routes between German airports 
and Madrid, Barcelona and Palma de 
Mallorca, instead of only to .Madrid. 
In return. Iberia gets Frankfurt and 
Stuttgart. For transit traffic. Lufthansa 
niay stop over in Madrid en route to 
Latin America, while Ilscria mav use 
Hamburg and Munich as intermediate 

► Trans Canada Airlines is .shipping 
1.000 plastic signs to travel agents in 
Nortli America and Europe. Agents 
can make up own messages for insertion 
in 11 by 18 in., flashing-lighted dis- 


AIRLINE OBSERVER 

► U. S- airlines have been rebuffed bv- Great Britain for the fourth time in a 
vear in the latest U. S. move to obtain new operating concessions from 
England on iiitcmatioiial routes. Specifically, after years of conferences, 
Britain still refuses to close the gap between Frankfurt and Zurich on 
TW'.A’s route tlirough London to the Far East. .All present TWA London 
flights terminate at Frankfurt, and Far East flights must be routed from 
New A'otk or Shannon througli Paris, Zurich or Geneva. Latest discussion 
of the issue came during the recent review of the Bermuda bi-lateral treaty. 
The treaty was ■'reaffirmed” by the delewtes. However, one observer said, 
■'nothing was accomplished at the conference since Britain is asking for 
nothing and is giving nothing.” 

► Trunklines arc not likely to follow Bonanza Air Lines plan for granting 
reduced fares to the clergy. Bonanza’s fares, which allow a 50% reduction 
on space-available tickets sold to “ministers of religion.” went into effect last 
month following approval by the Civil Aeronautics Board. Most airline 
tariff officials feel the “space available” provision will cause some misunder- 
standing and believe the term “nrinisters of religion” is too encompassing to 
restrict the privilege to bona fide clergy. 

► Amcrian Airlines will train 746 stewardesses this year to increase its 
stewardess complement from 1,242 to 1.560' by the end of the year. Pilot 
roster will be increased from 1,565 to 1.696. and the flight engineer comple- 
ment from 499 to 575, 

► Erco Division of .ACF Industries estimates pilot training costs for multi- 
engine aircraft at S63 per hour if simulators ate used as compared with S550 
for actual aircraft training. 

► United Aircraft Corp. spent more than 51.7 million as a customer of the 
scheduled airlines in 1956. Company representatives traveled over 17 mil- 
lion passenger-miles during the scar, and T7 million pounds of material were 
shipped bv air parcel post, air freight and ait express- 

► First Bri.stol Britannia built at Short Brothers and Hatland plant at Belfast 
is schediilc-d to make its maiden flight tlris month. Short is building 25 


►Watch for new efforts by U.S. and Britain to luring airwortliincss require- 
ments and regulations of the two countries more closely into line. Each 
country now accepts airworthiness certificates of the other but maintains 
the right to require ''special conditions” and modifications of aircraft 
approved- At present. British Air Registration Board officials arc in America 
clictkmi the Boeing 707 while six tcelinicians from the Civil .Aeronautics 
-Administration ate in England examining the Viscount 800, Britannia 300 
and Comet 4.A. 


► Northwest Airlines has increased overhaul time on its Curtiss- Wright 
R3350 Turbo Compound engines from 1,200 to 1,300 hr. Overhaul period 
for R2800 and R2000 engines is 1,700 lir. 

►Soviet airline service is not without its deficiencies, according to one trav- 
eller whose complaints againsi Aeroflot were printed in tlic Sov let newspaper 
Tmd. On a recent trip, tlic passenger learned lie could not purchase a 
through ticket to liis destination but liad to stop cii route and buv a second 
ticket to complete his itinerary. .At tlic airport of tlie stopping-point, he was 
told by tlic agent that “for the comcniencc of the passengers, tickets are 
sold only at the city ticket office.” Tliis called for a ronndtrip from the air- 
port to tlic center of town before he could continue. 

► Canadian Pacific Airlines will renew attempts to obtain Canadian govern- 
ment approval for conversion of font C-46s to a combined passengcr-cargo 
configuration. The govcmnicnt refused to grant siicli permission several 
years ago. 
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HOW GENERAL ELECTRIC 
J79 TURBOJET 
PAYS OFF IN SPEEO 


The fastest bomber and production 
fighter in the world (above) offer striking 
evidence of the performance and versa- 
tility of General Electric’s J79 turbojet. 

The ideal supersonic powerplant, the 
J79 brings extremely high altitude capa- 
bility to USAP’s Lockheed F-104A and 
Convair B-58, plus: 

• High thrusi for fast take-off, climbs, 
supersonic capability. The J79 delivers 
more thrust per pound than any U. S. 
turbojet of comparable size. 

• Low engine weight for light airframes, 
Compact in design, the J79 is smaller and 


lighter than its famous G-E predecessor, 
the J47 turbojet. 

• Small frontal area far "clean" air- 
frames, reduced drag. The J79’s minimum 
engine envelope contributes to low drag 
characteristics of airframes whether en- 
gine is mounted in fuselage or nacelles. 

Today, the G-E J79’s high power, light 
weight and small size are paying tremen- 
dous dividends — in speed — to American 
airpower. Generof £(ef<ric Company, 
Cincinnati IS, Ohio, rjj-is 



NEW 609-MPH CONVAIR JETLINER 

will be powered by G-E CJ-80S turbo- 

operation. Above, G.E.’s Neil Burgess 
and Gerhard Neumann discuss model. 
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on guard 

against dirt and wear! 


The unique design of the Sentri-Sea! gives optimum pro- 
tection against dirt, and includes a number of other 
major advantages. ‘ 

Sentri-Seals can be removed, easily replaced, As the seal 
is of synthetic rubber in which two metal rings are 
embedded, a constant-rate spring is created between the 
rings, Inherent fiexibility prevents distortion of the bear- 
ing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring 
action maintains an efficient sealing contact with the 
bearing ring to bar dirt and retain lubricant. Sentri-Seala 
are relatively inert to oils and greases and operate satis- 
factorily through a temperature range of — 40°F. to 225 'F. 
Specifications available for still higher temperatures. In 
applications where relubrication is desired, it is easily 
accomplished by the injection method. 
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ICBM Tests Gain Hypersonic Glider Data 


By Evert Clark 

\\ 'allops Island, Va,— Aciodyn.iinie 
and stnictural answers leading to the 
dc\'cIopmcnt of hypersonic manned 
glide rockets arc being sought with new 
hpcs of roeket-powered test vehicles 
at the National Ad>’isor\ Committee 
for -Aeronautics' Pilotless Aircraft Rc- 
scatch Station here. 

Research on what N'.ACA calls 
"winged boost glide aircraft” already is 
beginning to yield the basis for an en- 
gineering approach to these man-carry- 
ing rockets. 

Wallops island is an outpost of the 
Pilotless -Aircraft Research Division at 
N^.A’s Langley Aeronautical Labora- 
tory 70 miles away and is one of the 
few outside-the-lahoratoiy facilities now 
available for the study of Inpersonic 
flight. 


A four-stage test vehicle fired from 
Wallops Island in October. 1954, 
re-.ieiicd a speed of Mach 10.4 and an 
altitude of oire million feet. "Soinc- 
«hat higlicr speeds" liavc been reached 
since that time, according to N.AC.A 
Chainiiaii Dr. James 1). Doolittle. 
Stable Flight at Mach 5 

Emphasis now is on the problems 
eomnion to intercontinental ballistic 
missiles and the hspersonic bombers 
tliat will follow them— materials, struc- 
tures. designs and control.s that will 
produce stable flight in speed ranges 
alxne Mach 5. 

Missiles are the more immediate 
problem. But NACA says that winged 
boost glide rockcts-gainiirg part of 
their lift from centrifugal force and 
traveling at Mach numbers up to 18 
and altitudes abose 300,000 ft.— ap- 


pear to be one of the most effective 
|X)5sibilitics for future mao-carrying 
vcluelcs, 

I'lic potential of this type of aircraft, 
N.AC.A says, is practically unlimited. 
Diffieiiltics «i)uld seem to be almost 
unlimited, too— but finding the answers 
Co existing and fiituto missile problems 
will provide many of the answers neces- 
sary for hspcrsonic aircraft flight. 

Some design characteristics of a 
livpersonic glider might be: 

• High fineness ratio nose cone as op- 
posed to the blunted missile nose cone 
needed for rapid, almost vertical, re- 
entry' into the dense limcr atmospliere. 

• Variable gconietiv lifting surfaces 
since the ver\' thin, low aspect ratio 
ssmgs desirable for high speed flight 
will not produce the high lift necessary 
for landing- 

• Extreme leading edge sweep to wings. 
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Reduction of lending edge heating by 
increasing sweep lias been studied in- 
tensiiely by N'ACA. A 60 deg. delta, 
for example, will produce approxi- 
niatclv half the heat input of a straight 
wing. With the tcdnctioii of drag and 
bminar flosv hcatinB, howeser. comes 
an increase in turbulence. 

• Reaction type controls. At the ex- 
tieme altitudes and speeds that a hyper- 
sonic glider will encounter, the effect 
of comcntional control .surfaces would 
be intolerably low- bcwiisc of the thin- 
ness of the air and the very high inertia 
of the aircraft. UncnnfniHablc oscilla- 
tions, already experienced in research 
aircraft and sonic high performance 
military aircraft probable would be 
avoided or overcome bv use of pulse- 
jets or pulse-rockets at w-inglips .md 
Mil. 

High Temperature Survival 

I'light at the speeds conccii-ed for 
li)])crsonic gliders also will require cool- 
ing beyond that necessary to maintain 
structural integrity of the aircraft. Cool- 
ing to protect the pilot, his electronic 
gear, his weapons and Ins fuel is being 

Joseph Shortal, chief of the Pilot- 
less .Aircraft Research Disision 
fP-^RDh described simival in higli 
temperatures as ''.i whole open field." 
and said a great deal of new effort is 
being put into collecting the data that 
will close some of the g.ips. 


Siiortal's disisioii has been working 
with heating at speeds above Mach 4 
for at least four years. In 1952, a 
two-year program aimed at reaching 
Macii 10 by October. 1954, was begun. 
In that target month, a four-stage 
sehicle coin|)osed of two Nike boosters 
ami two s|3ccial stages powered bv 
Thiokol T-40 and T-55 motors reached 
Mach 10.4 Subsequent firings have in- 
cluded four-stage scliicles boosted in 
the first stage by the Honest John 
rocket- 

Reody (or Future 

Shortal describes the hy|)crsonic 
glider as “just an aircraft of the future” 
and says tliat X.\C,A's interest in it is 
simply a continuation of what the com- 
mittee is always doing-attempting to 
■'.stay in front. s|iced-wise and design- 
wise. in ease it should be called fot.” 

The primarv areas of research at 
Wallops now- ate: 

• Aerodynamic licating. Iiiiportaiicc of 
this was recognised from the beginning 
of M’allops’ operation. Rarli- work was 
done chieflv to confirm heat transfer 
theories originally worked out with 
boiler pipes, hirst test \ehiclc was tlie 
RM-10, a low-drag, high fineness ratio 
parabolic body of magnesium tired 
with a booster, h'irst firing was in 1946. 
and this tvpc vehicle remained satis- 
factory for heating explorations up to 
Mach 4 before N,\C.\ had to .switch 
to Inconel. The RM-10 reached Mach 


4 and 100.000 ft. fisc years ago. I-itct 
shapes have been of hvo tvpcs-high- 
fineness ratio cones applicable to long- 
range aircraft such as the liipctsonic 
glider, whicli will ha\e to w-itlistaiid 
high heating over long periods, and 
blunt noses to withstand even higher 
neat inputs for short times. Heating 
affects the whole range of Wallops’ re- 
search. Materials must be found that 
will not bum up. and will proiidc 
sufficient structural integritv to permit 
studies of drag, interference, aerolas- 
ticity, stability and control. 

• Automatic control. General research 
in this field has been going on since 
Wallops was created. Kmphasis now- 
is on guided missiles-stahilization. and 
the control of tliem. .A limited amount 
of study is going on now. mostly on air- 
to-air missiles. N.AC.A does not dcsclop 
complete guided missiles, but it has 
cniitrilsiitcd design data to a number 
of them. In recent veats, it has concen- 
trated upon simplification of control. 
One iipjiroach is cnnstaiit torque for 
control surfaccs-aii attempt to elimi- 
nate the gain changing deiicc that 
senses density and varies deflection. 
Instead of calling for a certain deflec- 
tion, a torque seno would call for a 
certain torque. Deflection would then 
larv w'ith speed and aititiulc. liico- 
retical studies and some actual experi- 
mcnt-al studies have been conducted. 

• Thittcr. I-'rcc-fliglit laimchings were 
once the sole source of data on flutter 


AVIATION WEEK, 


11, 1957 



CUTAWAY drawing shows typical layout for instrumentation 
of frcc-flight, rocket launched tcscaich model used at Wallops 



FLIGHT behavior of Douglas XF4D-1 and drag effect of external stores was obtained by firing this one-tenth scale model at Wallops Island. 
Boaster rocket motor piopelled uiodel to supersonic speeds. After it fell aw.-iy, model coasted in free flight through tiansoiiic speed nngc. 
Instrumentation in model transmitted data to NACA scientists fot analysis. 
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TESTS nf jet vanes immersed in cvhaast <d 
solid jiropcilajit rocket booster for shibilit} 
enabled NACA to reduce booster fin area. 


thiough tlie ttaiisoiiic range. Nosv tun- 
nels can accomplisli much of tlic neces- 
sary research, but W allops may inaeasc 
its actis'ity again as the heating prob- 
lem grows. Temperature bs ilscif can 
cause changes in wing stidness, result- 
ing in violent flutter, 

■ Dynamic stability, 'I'hc percentage of 
effort in this area tetruins fairly con- 
stant with perhaps a dozen models a 
year being launched. They are com- 
plex and the data reduction is com- 
plex. Wallops’ researchers hase found 
a high correlation between test data 
and actual flight results since the 
rocket-launched model is entirely free 
and gives all true effects- Test models 
have included the I'-lOl. t'-104 and 
the Falcon missile- Pulse rockets 
mounted at tight angles to the line of 
flight are used to disturb the model, 
with lift, drag and stability data being 
determined from the resulting oscil- 
lations. 

• Drag, Drag is measured in every I 
Sight, regardless of tlic main purpose I 
of the test. For simpler models, Dop- 
pler measurements are sufficient, hut | 
more complicated ones require tele- 
metering. Studies have included wing- 
body interference, addition of wing fil- i 
lets, drag of external stores at super- I 

• Control effectiveness. Models can be 
flown with fixed control deflection, and 
the rate of spin can be measured by 
means of a polarized ratio signal trans- 
mitted from a spinsonde unit iir tlie 
nose to a ground antenna that is polar- 
ized the opposite way. Effcctiseness of 
both aerodynamic and jet vane controls 
liave been studied. 

• Ramjets. This is done intermittentlv 
in conjunction with NACA’s Lewis 
Flight Propulsion Laboratory at Cleve- 
land. Past work has included a 1950 


flight to 67,000 ft. at Mach 3 with a 
twin-engine, 6.6 in. diameter ramjet 
boosted to approximately Macli 1.7 by 
two Deacon rockets. Main .study was 
nil combustion and engine performance 
ill high speeds and altitudes. Largest 
ramjet engine launched at Wallop was 

iiilerccptor missile. I'lic ti.6 in, ram- 
jets, weighing 33 lb. caeli, delivered 
about 3.000 bp. each at Madi 3. A 
lilowdowii supcr.soiiic tunnel at Wal- 
lops is used to nieiisiire starting char 
actcristics and reliability of tlic control 
SI stem and for calibrating fuel flow 

• Jet effects and inlets, 'nds includes 


the study of the flow from a jet engine 
and its effects on trim and lift of tail 
control surfaces, and research into pres- 
sure recover)’, drag loss, etc., of the flow 
into engine inlets. Like most of the 
Wallops’ work, it is supplemented by 
and coordinated with wind tunnel and 
actual flight data. 

Pre-Flight Facility 
In addition to rocket-powered models, 
rcsearciiers at Wallops use a pre-flight 
jet facility that iiichicles a 12-in. circukir 
ethylene jet producing temperatures of 
3,000-3,5001'' a blowdown tunnel with 
a 27 X 27 in. nozzle with a range of 
from Mach l.-f to 2.25, with true sea 



SERVICES 


includmg complete qualification testing of: 

Hjfdraullc Systams 

Pneumallc Systems 
Fuel Systems 

electronic Systems 

UNITED ELECTRODYNAMICS 

COlvIsIcn of t/nlltd Qeophygleat Corp.) 

PASADENA. CALIFORNIA 

T200 So. Marsngo Ave. Ry. 1-H3A 
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GET 


R.C.Men 




iti. 


RATE GYROS 



The R. C. Allen damped rate 
gyro is the result of fourteen 
years proven-in-flight preci- 
sion instruineiii experience. 

Now in full production in a 
new pressurized, air-condi- 
tioned plant, the R. C- Allen 
damped rate gyro has a ivide 
range of applications. The 
unit is small, ellicicin and heniietically-sealed. Meets environmental 
conditions specified in MIL-E-5272A. Requires no heater tor 
damping from .2 to 500 times critical, ;vith temperature compensa- 
tion from -55*C to -t-SO^C. W'c will design a prototype for your 
requirements and send on consignment for your evaluation. 


Turn and Ban 
INDICATORS 

Get quality control to the most rigid 
standards with the R. C. Alien Turn 
and Bank Indicator, yet at tremen- 
dous savings in equipment costs. A 
standard model for all ap]>lications is 
available and now in use in thousands of civil .ind military air- 
craft. Manufactured to government specifications, MII.-1-7805 and 
C.AA TSO C3a. No special provision necessary for inslall.ation. 12V 
DC or 28V DC with dial marking combinations to your specifications. 




INSTRUMENT DIVISION 

R.C.Allen Business Machines.Inc. 


330 Commerce Street, N,W„ Grand Rapids, Michigan 


level density and teniperature at all 
numbers an^ a 5-8 sec. running time at 
Mach 2.25; a 12 x 12 in. nozzle with 
a GO sec. nin at Mach 1.4; and a 8-in. 
circitlar jet. 

This facility gives sea level ambient 
temperature even after cxpimsioii 
through the supersonic nozzle. It is 
used for studying stagnation temper- 
atures, heating, striictufcs, ramjets and 
bomb release on all series of bombs. 

Even though almost every firing at 
Wallops is the equivalent of a proto- 
t\pe, the average of successful firings 
liins about 80%. Of the 3,000-odd fir- 
ings since 1945. the average pet year 
now is about 200. It once was as higli 
as 400 before the models and their in- 
strumentation became so complex. 
Wallops' History 

It was the effort to stay out in front 
in transonic and supersonic flight 12 
rears ago that led to creation of the 
iauirching site at Wallops, a narrow, 
isolated strip of Atl.iiitic Ocean beach in 
Ihc extieme northeast corner of Vir- 
ginia. 

As early as 1943 NACA instrument 
specialists had developed telemetering 
techniques and equipment to return 
data on sving shapes and body pressures. 

Free-fiight models svete dropped from 
an F-82 Twin Mustang, a B-17 and a 
B-20. But even with the heaviest bomb- 
drop models released from as high as 
43,000 ft. speeds abosc about Mach 1.3 
could not be reached. 

The Wallops station was established 
to obtain actual experimental data with 
an instrumented air-to-air missile shape 
proposed at Langley, but the second 
project-measurcnicnt of drag on simple 
aircraft models launched with rocket 
boosters— soon became an important 
part of the work. 

The original collection of tar paper 
•shacks has given way to a handful of 
permanent buildings since 1945, but n 
modified SCR-584 tracking radar still 
is the workhorse of Wallops' instru- 
mentation. 

Model Launchings 

More than 3,000 rocket-boosted or 
rocket-powered test models have been 
launched from Wallops in contrast to 
the 15 or 20 free-flight drops accom- 
plished through the slow, cumbersome 
process of flying a bomber to altitude 
before the Erst rocket model was fired. 

More than 1,000 of these have been 
simple shapes witli no instrumentation. 
Drag was measured and calculated with 
the help of a mdio sonde, the SCR-584 
radar and a Doppler selocimeter. A 
basic understanding of drag problems in 
the transonic range was being gathered 
well before the Bell X-1 reaenra Mach 
1 in 1947. 

The third series of models flown pro- 
vided airplane control data that was not 
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FLY. WEATHER-WISE— 

iather Items prepared in consultation with the United States Weather E 



-lY to exceptional, depending on cl 
temperature scracification, Teraperacu 

of the atmosphere. This can result . 


freak r 


VHP channels. 

Precipitation static — icc crystals, snow 
flakes and rain droplets striking aircraft 
can cause crackling in headphones. 
Static due to lightning discharges. 
These occasional burses and crashes can 
be picked up at considerable distance. It 
is often your first indication of rhunder- 
stotm activity. 

How to minimize static: Change alti- 
tude if it can be done safely. Decrease 
speed in tain or snow storms. Where 
possible, avoid dry snow and cirrus 
clouds composed of ice crystals. Keep 
radio volume turned low to reduce back- 
ground noise. It is preferable to use a 
higher frequency broadcast sn-uion for 
ADF homing instead of low frequency 
range station. During periods of static, 
push headphones over temples when not 
listening— to keep fatigue to minimum. 


na cause communication fadeouis. Tui 
:s of National Bureau of Standards (5 c 
of periods of poor reception). 


10,000 kilocycles for 


Forimprovedperfotmantc.added lioa from eorrosha and minimu. 
protection and reduced mainte- frictional drag are parsicutarty in 
nance of grease lubricated parts — porlaiil — specify Mobilgreas 
including iiiilrumenls, ubere prone- Aero Lo-Temp. 


For Top Fligh t Performance — Make it 

SOCONY MOBIL OIL COMPANY, INC., *nd ASUain: uugnoua raiaoiBUM CO. 



Leader in 
Lubrication 
for 91 years 





endowed with sight 

. . . and insight 

Inquisitive eyes denote the inquisitive minds that made 
possible today's rocket powerplants. Sharp eyes and minds 
that have the power to visualize challenging problems 
. . . and the insight to solve them. 

Spurred by such long-range sight and insight, RMI has blazed 
the trail in rocket power for over fifteen years. And today, 
with new developments in manned and guided flight creating 
vast new propulsion problems, RMI will continue to lead 
the way. For RMI engineers and scientists form a talented, 
far-sighted team, designing and producing advanced 
powerplants for the vehicles of tomorrow. 

Engineers, Scientists — Perhaps you, too, 
with America's first rocket family. You’ll find 
the problems challenging, the rewards great. 



for Progress 

REACTION 


lOTO RS, INC.V. 

"F" 


A MEMBER OF THE OMAR TEAM 


Power 


available from any other source for quite 
some time. Out of this svork oimc the 
knowledge tiiat high slope tailing edges 
of ailerons eau.tc flow scpnition and 
resetsai of controls in the transonic 
r.mge. Tliis led to the quick fi\ of blunt 
aileron trailing edges tor the X-2 re- 
search plane. It also produced a bet- 
ter understanding of the need for thin 
wings to cliiniiiiitc reversal, drag and 
aileron buzz. 

Most control research in the hyper- 
sonic range will be done in tunnels, 
but Wallops has one control study at 
Mach 6 in progress. .Mthough ln|x,t- 
sonic aircraft arc the next step. Wallops 
still studies drag and control problems 
in tlie transonic range. 

Wallops' Work Force 

M'allops’ work force consists of 80 
men. most of them natises of Vir- 
ginia who live on the Eastern Shore 
and commute to Wallops by ferry. 
Half a dozen are engineers and the 
rest technicians. Wort at W'allops i' 
directed from Langley by Robert 
Kricgct. John C. Palmer heads the re- 
search section on the island proper. 

llic Pilotless .Aircraft Research Disi 
sion employs anothe-r SO research en- 
gineers. plus supjxirting personnel, at 
[juglcy. Operationally, W'allops is 
under PARD, but the W'allops bmiget 
is separate, giving Congress a direct 
look at nliiit is spent on ^.'.^C.\■s re- 
search rocket launching. 

Three-fourths of the rcse-arcli jirob- 
Icms that P.ARD deals wifli originate 
there in the pursuit of ad'ance knowl- 
edge of speeds, materials, etc. Riglit 
non-, ahoiit 1 8% of tlie work is related 
to some specific airplane. 'Iliis means 
speeds arc less than Klacli 8 since flicsc 
aircraft were designed years ago. 
Wallops' Contribution 

The scope of W'allops’ contribution 
to modern military missiles and aircraft 
is esident from the list of models cur- 
rently ot tcccntly used in rcsearcli in- 
vestigations— North American's N'avalio. 
tlie Northrop Snark, the Bell Rascal, 
tlic Sperry Sparrow, the Hughes Falcon 
and the Navy’s Sidewinder, the Cli.incc 
V'oiighf F8U Crusader. Grumman 
I’liF Tiger. Douglas F5D Skylanccr, 
McDonnell F-101 Voodoo. Com-.iir 
F-102, Republic F-105 and F-lO'i. 
Locfcliccd F-104 and North .American 
F-107. 

Intricate instrumentation for free- 
flight aircraft and missile models is 
done by Langley’s Instrument Research 
Division. An example of the kind of 
iJtoblem this division is sometimes 
handed is the switch from bomb-drop 
models to rocket-fired models. 

Instrumentation for the rocket- 
launched models had to be contained 
in approximately one-eighth the volume 
it occupied in the bomb shapes, esen 




Atomic Radiation for Rocket Testing 

by Alfred Cohen 

Assistant Project Engineer in the Instrumentation 
Section of the RMI Test Department, Mr. Cohen is 
investigating new concepts for aeguiring, reducing arui 
evaluating test data. After graduating in mechanical 
engineering from City College of New York, he worked 
as a civilian test engineer for the Navy. Mr. Cofien came 
to Reaction Motors in 1954 os a Test Department 
Instrumentation Engineer. 



Although the rocket engine in theory is an extremely simple power- 
plant. its development is a highly critical art. Successful operation of an 
engine depends upon the solution of many unique problems and the ac- 
curate measurement of unusual variables. One of the problems we en- 
countered at RMI was the measurement of the corrosive effects of a new 
high ener^ rocket propellant, a problem we solved through the use of 

In determining tlie corrosive effects of propellants, it is essential that 
the sensing element employed does not come into direct contact with the 
propellant being tested. The propellant would rapidly damage or destroy 
most measuring equipment. In addition, the tolerance of the tests does 
not permit additional contamination from other foreign bodies. 

Wc approached the problem on the basis that the density variation 
of the propellant could be the measure of its degree of corrosion upon the 
component materials with which it had been in contact . . . and the denser 
the material being tested, the less radiation would pa^ through it. We 
decided, therefore, to use the penetrating power of radiation as the tool 
to measure density variation. 

To conduct the tests, a radioactive source ond a detector for radiation 
were located so that the propellant being measured lay in a container 
between the two. The radioactive source emits gamma rays which 
penetrate through the propellant and its container. That part of the 
radiation that gets through the propellant and its container strikes the 
detector. 

The detector contains a filling gas which is forcibly ionized when 
bombarded by atomic radiation, "rhe energy of ionization is converted 
directly into electrical energy. Thus, an increase in the density of the 
propellant reduces the radiation field intensity at the detector, and results 
in a decreased generated signal. 

However, accurate measurement of this energy Is difficult because the 
generated signal is very low (in the magnitude of 1 x 10-w amperes). To 
overcome tl^, an instrumentation system was specially develop^ to 
transmit, amplify and record this data. 

The signal is transmitted to the amplifier by a special shielded cable 
that eliminates the effects of noise and other disturbances. Data is recorded 
by a Null system of measurement, using a ten-inch strip chart recorder. 
The recorder is calibrated to give full deflection for a density change 
equivalent to one tenth of a pound per cubic foot. 

As a result of the data acquired by this test program, the research 
scientists have been able to improve the propellants to a point where they 
are both safe and highy desirable for use as rocket fuels. 

This project is typical of one of the ways in which RMI Test Depart- 
ment supports the applied research, development and production projects 
associated with advanced rocket powerplants. All projects pass through 
this department, from the evaluation of components and fuels to the 
static “hot testing’’ of the entire engine system for an aircraft or missile 
before delivery 

TheTcst Department is staffed by a team of specialists highly qualified 
in mechanics, electronics, chemistry, and instrumentation. Thjs team is 
constantly working to provide the most accurate possible test results and 
also to develop new equipment and methods that will allow for even more 
accurate information in the future. And — because this team is constantly 
expanding — we are always anxious to talk with top-rated engineers and 
technicians who are interested in test work. 


If you desire one or more reprints of Mr. 
Cohen's article, or would like to receive fur- 
ther information about employment at RMI, 
write to our Information Services Coordi- 
nator. Reaction Motors, Inc., 14 Ford Road, 
DenviUe, N. J. 
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of the new Lear ADF-12E 

Lightest in weight • Easiest to operate • Less than half the cost 




after work progressed and instrumenta- 
tion became more comple*. 

Ground instrumentation at Wallops 
is virtuallv what it was in the beginning 
-the World \\'at II traeking radar, a 
velocimcter, telemeter rccdsing equip- 
ment and radioscopc faeilities- 

In spite of its antiquity, impressis’C 
results ate obtained with this equip- 
ment, chiefly through the skill and 
experience of its operators- Accuracy 
of telemetering readings is to one de- 
gree. and for the Doppler, approxi- 


mately onc-fourth of one degree. 

The Doppler probably has been in 
operation longer with more operational 
frequency than any other, and Operator 
Robert Ilallctt is bclicsed to have mote 
time logged than any other operator. 

Ncr crthclcss, the range instrumenta- 
tion cannot operate beyond certain in- 
herent limits. NACA has asked Con- 
gress in the Fiscal 1958 budget for 
S2.6 million for an increased range 
Doppler, telemetry equipment, and two 
new tracking radars. 


DATA 

ON THE NEW LEAR 

ADF-12E 



Lear’s ADF-12E is a phenomenally 
lightweight, compact, and inexpensive 
combination ADF system for executive 
planes— both single engine and “twins.” 

1. A radio range and communications 
receiver. 

2. A broadcast receiver. 

8. An automatic direction finder — on 
range, beacon, and broadcast stations. 
4. Power and modulation provisions to 
"drive” a Lear I2-cbanitel VHF trans- 
mitter for standby or general use. 
Powered for both loudspeaker and head- 
phone operation, with continuous tuning 
on the three bands 190 to 440 kc; 420 to 
900 kc; and 850 to 1750 kc. 

10,000,000 logged flight hours behind 
Lear ADF design and manufacture 
assure the ADF-12E of even ^eater ac- 
curacy, smoother response, improved 
sensitivity, and unmatched reliability. 
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PACKARD 

ELECTRIC 


From hardier, new silicone compounds come — 



HIGH-TENSION 
IGNITION CABLE 


^ tough, new high-performance aircraft cables! 


No silicone-insulated cables ever made 
equal the high-performance charac- 
teristics of Packard Electric's new, 
high-heat, high-tension cable, built to 
exceed the specifications of MIL-C- 
3162 for TYPE 1, GRADE B, CLASS 
1 or 2 service. 

This remarkable new cable is made 
with either copper or stainless steel 
core insulated with entirely new 
Packard silicone compounds. The 
cable has a safe operating tempera- 
ture range of below minus 65'F. to 
over plus 450‘F. It’s flexible, easy to 
handle, and it's strong enough to 
withstand the rigors of installation, 


The new briok-red sheath is tough, 
dense and compact and has high 
abrasion resistance. Added density 
throughout the insulating layers helps 
overcome almost all problems of 
compression set and there are no 
signs of the soft sponginess so typical 
of ordinary silicone cables. What's 
more, the insulation Ls non-flammable, 
chemically inert and has great uni- 
formity in dielectric strength. 

This new Packard Electric develop- 
ment was designed to meet the 

in modem aircraft. It is available 
in 5, 7 and 9MM sizes. No other sili- 


cone cable equals the performance of 
Packard's new high-heat, high-tension 
silicone cable. Write for informa- 
tion and samples. Packard Electric 
Division maintains branch offices in 
Detroit, Chicago and Oakland for 
your convenience. 


Packard \\\Electnc 





ADAPTABLE AD makes aiiti-siib team. (lowril is detector, AD-6 attacker. 



LAST Skytaidcr, the J.lSOth, leaves Dougins assembly line at El Segundo. Model is AD.7. 


Douglas Delivers Last Skyraider 


Last Douglas AD Skymidcr carrier- 
based attack bomber has been delivered 
to the Navy after 12 vears of continuous 
piodiietion. Since the first prototype 
flew shortlv before the end of World 
War II, 3,180 ADs have been built. 
They have appeared in seven dash-num- 
bered series and 28 configurations. 

Capt. lames A. Thomas, Bureau of 
Aeronautics weapons ssstem director, 
flew the last AD-7 to its new squadron. 
He accepted the original -AD in 1945. 

TTie AO was generally acknowledged 
to be the best close support airplane of 
the Korean War. It was capable of 
delivering a salvo weight equal to that 
of a heavy cruiser. 

The basic AD day attack design was 


adapted as au atomic bomb carrier, 
submarine hunter, submarine killer, 
night attack bomber, electronic counter 
measures carrier, early warning picket, 
personnel and light cargo carrier, and 
ambulance. 

Perhaps the most interesting series 
ol ADs was the multiplex .AD-5. 670 
of which were delivered during 24 years. 
If differed from other ADs in having a 
wider fuselage and bigger cockpit. 
Nearly 200 kits were delivered to en- 
able squadron maintenance crews aboard 
a carrier to convert the dav attack ver- 
sion of the AD-5 into a 2;000-Ib. pay- 
load cargo plane, six-place personnel 
transport, four litter ambulance or long 
range Iromber. 



Precision Fit 


"MINUTES 


A great aircraft company tells us 
-and these are thiir words, not 


"Laminum Shims have done 
away with grinding and costly 
micrometer cheeking; reduced 
machining requirements. Now we 
hold tolerances to a thousandth.” 

Laminated Shims of Laminum* 
are surface-bonded, yet quickly 
p-e-e-1 to a precision fit right at 
assembly. 

Available in Brass, low carbon 
Steel and Type 802 Stainless with 
.002" or .003" laminations. Also in 
Aluminum with. 003" laminations. 


FREE ! A dual sample of Lamimim 
and Engineering Data File. 



Shim Headquarters Since 1913 
5103 Union St., Glenbrook. Conn. 
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EASTERN 


AIR LINES 

Link 


selects 


DC-8 and 



Confirming Link leadership in commercial jet simulators. 
Eastern Air Lines has selected Link equipment to train flight 
crews for their DC-8 and Electra aircraft. 

Safety-minded and quality-conscious airline executives 
are continually studying the problem of (light training for 
tomorrow’s jet age, and most have chosen Link. 




ELECTRA simulators 



AVI/VriON, INC. 


Missile Hardware Contributes 
To Design for Space Travel 


San Diego— Rdatimi of the intctcoii- 
tinaital ballistic missile to space con- 
quest «3s poiiitetl out by Nbi]. Gcii. 
Bernard A. Schriescr. enniiiMiider. 
Western Dev eloiniiciit Division, ARDC, 
;.t ii dinner gatlicrin| ot scientists ;md 
engineers .ittending the .\str0nautic5 
Svmposiuni here. Convair and USAf 
Sponsored the meeting. 

Tlie intcrcoirtinentiil and intennedi- 
,;tc range b;illi.stie missiles have contrib 
uted to the conquest of space in a very 
concrete sense from the .standpoint of 
hard«-are that has been or is being 
developed, Schriever declared. 

Out of the industrial captbilih being 
established svill come a wealth of design 
mformation and hardware that will be 
useful for other things beyond that 
for which it was designed. These air- 
frame, propulsion and guidance snb- 
■.vstems dcvclo|)nieiits, and the data 


nhich will lietome available as ballistic 
missile flight tests are made, will make 
possible a vvliulc gamut of follow-on 
])rnjects. he said. 

"I Koiild l>c willing to venture a 
guess that a large pcrceirtagc of the 
unmanned follow-on projc'cts that 011c 
could visnali/.e for the future can be 
iniderbiken vvith propulsive, guidance, 
and stnictural tcclinit|ues prcsentlv 
under development in tlie Air I'orce 
Ballistic Missile Program." Schriever 
dcclatcd- 

It .should not be too difficult, be 
s.iid, to evtend these present dcvelo|)- 
ments to surfacc-to-snrface transport of 
personnel by rocket propul.sion. or 
space travel of pcrsoimel at some time 
in the future. 

Commenting on ptopulsinii, Seliri- 
es-cr said: 

■''llic S.1111C propulsive unit that 



North American Muffler 

Screen in muffler building of North .\iiiericjii .\viatioii $5 million trisonic ssiiid tmmcl 
diffuses air during test blosv into niiifilcr building. Diffusion protects soundproofing mate- 
rials from sudden, uneven shock. North Amciicuii is spending SIOO.OOO on soundproofing 
ill tunnel, ubieli will go into operaHon in .Vpril. 



FOUR IMMEDIATE 
OPENINGS FOR 

ENGINEERS 

* 

.Sli-m-tural Ti-at Eiiisineer. To handle 
component structural tests (static and 
fatigue) under various environmental 
conditions — elevated temperatures, 
particularly. Experience in this field 
desired, but not essential. 


Eli-rlroiiies Liui.-oii Eiiisiiieor. To 
provide engineering assistance to 
manufacturing and laboratory units 
on electronic assemblies. Degree in 
mechanical or electrical engineering 
required- 


To determine air and ground loads 
and airframe temperature distribu- 
tions; to analyze aircraft performance 
relative 10 shipboard operation; to de- 
termine repealed load criteria of air- 
craft components. Requires degree in 
engineering, applied mathematics, or 
physics, plus three or more years ex- 
perience in aircraft loads, applied 
mathematics, or applied mechanics. 


Slalistiral .Analyst. To determine 
system reliability from component 
failure rates. Requires knowledge of 
statistics and probability and a degree 
in statistics, mathematics, or in a 
related field. 


rrangv for n prrronnl interview, 
for a prumin report on these 




•ucMrr ^jrftca^jrr 
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Vought 

Vignette 


The Missile Engineer with undersea legs 


Jack Welch fell honored when he was tossed, fully 
clothed, into the Navy’s sub harbor at Port Hueneme. 
California. In their own rugged way. submariners were 
extending him their thanks. He'd been a big help in 
the introduction of Chance Voughi's Regulus I missile 
to the Navy’s Undersea Fleet. 

Months before his ceremonial .splash. Jack had accom- 
panied the Regulus aboard the submarines Tunny and 
Barbero as a representative of Vought’s Missile Oper- 
ations Engineering Group. A veteran of the Regulus 
flight lest program and a collaborator on the con- 
version of the subs to missile carriers. Jack brought 
knowledge the Navy welcomed. Likcwi.se, the Navv 
crews were to share with Jack some equally valuable 
experience. 

Jack, with the submarines Tunny and Barbero, cruised 
the East and West Coasts, performed over 200 dives, 
and once prowled far west of Hawaii. The missile man 
helped the undersea crews complete initial checkouts 
of Regulus support equipment — culminating in the 
first missile launch ever made from a submarine. Then 
they went about solving environmental and supply 
problems that arose during tests. Jack added to his 
mechanical engineering experience a valuable store of 
electrical, weapon systems and Navy knowledge. 

Back in home port, on the Tunny's quarter-deck, with 


a full crew assembled, submarine officers reviewed 
Jack's contributions. He'd gone beyond his duly as a 
technical advisor. Ihey concluded. He'd hecome an 
expert submariner as well. In fact, he'd qualified for 
the Silent Service's Gold Dolphin insignia . . . and all 
hands would proceed at once with the traditional 
initiation. Thai's when Jack look his plunge. 

Today. Jack divides his time between Chance Voughi 
and a half-dozen Navy shipyards. His job Is to see 
that current mi.s.sile and ship design is meeting the 
missile needs of the Fleet. Problems arc many, but 
Jack maintains there's a solution for each. "That's a 
lesson I learned from Ihe submarine forces." he said. 
"They gave me a real indoctrination in a can-do alii- 





“oops! headwinds” 


Spotting a headwind is easier than read- 
ing a windsock for military pilots these days. 

GPL’s Doppler auto-navigation systems 
tell them "Headwind” — and how much — 
the instant one appears, let them seek a more 
favorable wind. 

Because they do, they save precious time 
and fuel — and provide a priceless margin of 
safety. 

ENGINEERS — GPL achievements have opened up same unusual resea 
68 


GPL Doppler auto-navigators are bring- 
ing about a revolution in flight. Their bene^ 
fits will one day soon extend to everyone. 



GENERAL PRECISION LABORATORY INCORPORATEO, Pleasantvllle, N. Y. 
and development opportunities. Send resumd to Personnel ManoEor. 


Itooslv II heu\- nose cone wdrhciitl to 
2S.OOO ft./sec., could boost i somc«iiat 
K|htct bodv to tlic escape velocits' of 
ji.OOO ft./scc. or to an orbital path 
around the earth,’’ Gen. Schriever told 
the symposium. 

" iTie Kime guidance missile system 
that enables the \t-arliead of a ballistic 
missile to reach its target within a 
permissible accuracy would also be 
.siifficicntlv accurate to hit a target much 
smallct than the size of tlie moon, 


even at that inctcased range." 

New gains in the ratio of total weight 
to structural weight have been achieved, 
Schricser indicated. 

Since the ballistic missile program 
was accelerated in 1954, $470 million 
has been made available for new test 
installations and plant expansion. 

A substantial portion of this sum. 
over SlOO million, is privately financed 
by both prime and subcontractors. Gen. 
Schriever said. 


Military Aviation Funds 

llic miUtdTy services bud au uaespciided bulunce of over $23 billion on bund as 
of Dec. 31 for aircraft, engines, purts and guided missiles procurement. New con- 
tracts during the first half of Fiscal 1957— |nlv through Dcccinbct— reduced the 
iinobligiited balance for these procurement items to $10.5 billion (000 omitted). 


OBLIGATIONS 


.Aircraft, Engines, Parts 

Navy 

MD.AP 

TOTAL 

Guided .Missiles 

MDAP 

TOTAL 

F.lectroiiics and Communications Equipment 

•Air Fcfrcc 

Navy 

MD.AP 

TOTAL 


Obligations 
Jills 1-Dcc. 31. 
1956 


. $3,242,709 
. 1.230.161 

19.765 
246.887 
. 4.739,522 


888.911 

252,904 

249,188 


1,391,003 


299.166 

53.503 

61.023 

35.290 

448,732 


EXPENDITURES 


.Aircraft. Engines, Parts 

MD.AP 

TOT.AL 

Guided Missiles 

.Air Force 

Navy 

MDAP 

TOTAL 

Electronics and Communicab'on Piqnipmcnt 
Nasy 

MDAP 

TOTAL 


Espendilutes 
Julv l-Dcc, 31. 
■ 1956 

S2.730.841 

896.886 

87,648 

267.214 

3,982,589 


580.174 

104.183 

169,104 


853,461 


230,914 

56,483 

79,292 

88.487 

455.176 


Available For 
ObUgation 
Dec. 31, 1956 


$5,476,782 

1,923.091 

188,575 

1.064.479 

8,652,927 


1.411,562 

255,090 

289.764 


1.956,416 


550,789 

231.099 

105.557 

270.950 

1,158,595 


Available for 
Expenditure, 

Dec. 31. 1956 


$12,250,887 

5,198.743 

353.421 

1,421.871 

19,224.922 


2,457.281 

629,815 

1.056,534 


4,134,630 


1,298,982 

388,131 

500.479 

295.577 

2,482.969 



LIBRASeOPE 

SHAFT POSITION-TO-DIGITAL 

COIWERTERS 


Equipped with ANTI-AMBIGLIITY 
DOUBLE BRUSH RICKOFFS 


Useful In awlOe variety of applications. 
Including difitai aircraft and missiie 
controls, machine tool controls, digital 

pulse<ode modulated radio links. 


E MOBEL-Cspsclty 0 



801 Weslsrn Avenue • Gicncsie, Callfoinie 
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An example of the 



complete line of 

high-altitude and missile inverters 


As aircraft arul missile performance continue to step up. 
Itcnilix Rot Bank designers continue to lead tlic fielil in 
developing new, liigh-pcrforrauncc inverters and power 
packages, 

Wc now offer a complete line of inverters from 6 VA to 
5,000 VA, including advanced special-application units 
and missile type power packages like the one sliown almvc. 

If we don’t have an inverter to meet your speeifie needs, 
we'll design one. For full details, write red bcnk mvisio>. 

CTIOV, EVrONTO'VN, >E\V JERSEY. 
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Eglin Opens Mach 3 
Weapon Test Range 

Eglin Al'B, Fla.-Test operations have 
begun on a new Matli 5 damage po- 
tential range (AW Aug. 6. p- 5B) at 
tlic ,\it Rcscaich an3 E>cvelopmcnt 
Command's Air I'orcc Armament Ceil- 

Tile range will be used to detenninc 
damage potential, fuze functioning and 
crosswind ballistics of guns, rockets and 
medium sized air-to-air missiles. 

It includes a 2.000-ft. continuously 
ncldcd, single rail track and a rocket 

a died sled that will sinnilatc air- 
speeds before the test missile is 
fired. Targets will range from metal 
plates to obsolete or damaged aircraft 
tanks and fuselages. Speeds of approxi- 
mately 2,600 mph. are expected. 

Foreign Fighters 
Tested by Swiss 

Gencs-a— Swiss air force has requested 
permission to purchase 40 to 100 for- 
eign hgliters after first making a com- 
parison test. I'his follows a decision last 
sear to develop the Swiss-designed P. 10. 
wliich resulted in the cancellation of a 
S2i million dollar order for 40 Froneh 
Mysteres- 

Foteign models under consideration 
arc the French Mysterc IV A, tlic Ca- 
nadian Sabre Mk. 6. and tlic Britisli 
Hunter K. 6. Mystere tests liaie just 
been completed. Those for the other 
two arc imminent. 

Swiss air force moreover requests 
authorization to purchase 60 Siviss-madc 
Pilatus P. 3 training planes, 20 DII-11 5 
British Vampire trainers and 8 heli- 
copters, as follows: 

• Three French Djinn 2-scaterS, cost 
about 545,000 each. 

• Three French Alonettc 4-5 scaters, 
cost about 5100,000 each. 

• Two American 2 ton load helicopters 
capable of carrying 15 fuliv equipped 
soldiers at a cost around 5500,000 cacli. 
These are probably H-21s. 

Test ‘Difficulties' 
Bring Beverley Fixes 

London— Modifications arc being 
made to the Blackburn Beverly trans- 
port aircraft to overcome "difficulties" 
encountered during Rojal Air Force 
flight trials. 

'Phis was reicalcd to Parliament by 
Suppli- Minister Aubrtyn Jones, De- 
l elopment “has not been more difficult 
than expected for a completely new 
engine and airframe combination," 
Jones said. 

Nineteen Bevetlcis liaie been de- 
livered to the RAF- 



Glen Walton can talk actuators or boats with equal ease. Voca- 
tion or avocation, it makes no difference. He lives both with 
envialile intensity. 

A tR'hillaker supervisor, Glen heads up the company’s elec- 
trical group, although he refers to it as a service group catering 
zealously to the needs of the valve and pump divisions. 

“Our job,’’ he explains, “is to develop or adapt actuators Ibal 
will meet the performance and envelo]ie requirements of the 
valve and pump people — and I might add that it’s getting 
tougher every day because qualification tests are increasingly 

“You must rememlier that an actuator Is more than just a 
motor. It also incluilcs the gear train, disconnect mechanism, 
limit switches, housing, plug-in and other elements of the watch- 
like assembly that operates the unit. It's the mind and the sinew 
that makes the valve or the pump function.” 



"Full qualification teats must be run 
before production is started, including 
10.000 cycles or more at full flow. 
ten-G vibration tests, operations in 
temperature ranges from minus 65 to 
plus -too degrees F, trials in sand. dust, 
sail spray and fungus conditions and 
analysis of resonation qualities. 

"Of these varied tests, vibration is 
fast becoming the rou^esl problem, 
requiring that actuators come in 
shorter, squatter envelopes to resist the 

"Virtually all actuators are sealed 
these days," he adds, "and they’re 
tested under water with 15 pounds of 
air pressure to simulate high altitude 
conditions." 

Glen, who developed the lw‘o.bar 
clulch. a bi-dirceiional, rotating 

gears and motor at any point, saye 
llial mueli of liis group's work is 


for bigger pr 

unll’lhurwm 


for a smaller, lighter 
do lire job. 


"Many actuators are adaptable to 
varied requirements by changing parts," 
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Bristol Asks to Build 
Sycamores in Australia 

Melboiirae-Bristol Aeroplane Co. of 
I'ligland ha? asked the Australian fed- 
eral govemmenf for mi armngeniait 
to build Bristol Sycamore helicopters 
at the Gor emment Aircraft Kactoric.s at 
I'ishormcns Bend, suburban Mel- 
bourne. 

Bristol ha.s told the Au.stralian Dept, 
of Defense Production that it confi- 
dently expects very htasT demand for 
helicopters from Nesv Guinea, Nesv 
Zealand, fndoncsia, Borneo and several 
other countries in rclatisclv close prox- 


imity to Australia. Bristol also expects 
an expanding demand from Australian 
sources, including, perhaps, additional 
helicopters fat armed forces. 

It is understood that Btistol's U. K. 
factory is finding it r.ithct difficult to 
meet the demand and is afraid that 
delivery delays will cause the transfer 
of orders to other inanufactutcrs. 

Air Force Increases 
SM-61 Na\alio Funds 

Do«-nev, Calif-US.M'' awarded an 
additional Sl.082,670 to an existing 
contract in SM-64 Navaho progr.im to 


Boeing Engineers 
Seek ‘Leveling’ Entl 

Ptofcssinnal engineering associations 
with an announced membership of 6.;00 
Boeing engineers have presented the 
Boeing Com|»ny with a proposal which 
would virtually eliminate salary ''level- 
ing." 

An almost univeisal complaint among 
engineers, salary "leveb'ng" refers to the 
practice of annual raising the starting 
salaries of new gradnatrs without com- 
paiable increases for experienced engi- 

iiig salaries by the same percentage that 

lliis pbn was presented during the 

pans- and the engineering associations, 
the Seattle Professional Engineering 

• Vssn.. both affiliated with the' Engineers 


\ortli Amcripn .Aviation's Missile Dc- 

Supplemeiitiil contract is for improve- 
ments to gos'crnmciit-owncd Downey 
plant where X-10 test missile for Na- 
s'jlio wns ptoduccd- 

USAh' is terminating part of second 
stage test vehicles, G5I-26, no longer 
necessary in the program, 

Companv has bear instructed to di- 
sert materials to more advanced stages, 
which ate confignr.ition for the Navalio. 

Jel ProAOsl Ordered 
lu Quanlily for RAF 

London-IUmting Perch'al Jet Prmost 
basic trainer has been ordered into 
quantity production for the Royal Air 

Provost IS powered by an Armstrong 
Siddeley A'ipct AS\' S turbojet with 
l.TiO lb, static thrust. 

Ordering of the Provost marks a de- 
cision l)v the RAl'’ to use jet aircmlt 
for all-through flying training, first ait 
force in the world to do so. 

Secretary of Stale for .'Ait George 
AA'ard says; 

"A'.irious evaluation trials have shown 
that 'Ab Initio' Using training on jet 
aircraft lias definite .ids'antagcs. and it 
has therefore been decided to est.ilv 
lish this form of training on a larger 

"A production order is now being 
|)!iiccd for the Jet Provost, which I am 
satisfied is the best aircraft for the put- 
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How on-the-spot service engineers back up 
General Electric flight control systems 



G-E field service engineers provide valuable technical 
assistance to the Armed Forces wherever service is 
required on General Electric flight control systems. 
These “tech reps” also conduct classes for pilots and 
aviation specialists on the operation and maintenance 
of G-E flight control systems. 

In addition. General Electric service engineers make 
detailed field operation reports on flight control sys- 
tem performance. These reports provide design 
engineers with information on system performance 
on operational aircraft for improving future G-E 
flight control systems systems that are now being 
designed and built for the latest supersonic aircraft. 
FOR DETAILED INFORMATION on the flight control 
systems that General Electric is designing and manu- 
facturing for our Armed Forces, contact your G-E 
Aviation and Defense Industries Sales Office. Section 
221-9, Schenectady 5, New York. 


Tigress Is Ovr Most Important "hvdoct 

GENERAL® ELECTRIC 





VUUCAN! 

How New 6-Barrel Aircraft Gun 
Designed by General Electric 
Improves Fighter Effectiveness 


Literally tearing to pieces a supersonic tow target is a dramatic demon- 
stration of Vulcan's fantastically high rate of cannon firepower. Developed 
by General Electric, at the request of the U.S. Army and to U.S. Air Force 
specifications, Vulcan is the most potent machine gun available today. 

Exactly how fast it will fire is still classified, but it has been said that 
Vulcan can fire more rounds in 60 seconds than an infantry company can 
shoot in 20 minutes. Installed in the Air Force’s newest supersonic fighters, 
Vulcan gives America's airborne defenders the quick and heavy counter- 
punch necessary for defense against supersonic aircraft. 

To provide our Armed Forces with the complex equipment needed to 
keep the peace is an accepted responsibility at General Electric. As we see it, 
progress in developing advanced defense techniques is vital to the future 
security of America. General Electric Co., Schenectady 5, N, Y. 221-16 






Exclusive Report on Infrared: Part II 

IR System Designer Faces Many Hurdles 


By Philip J. Klass 

One of the most challeneing aspects 
of infrared system design is the fact that 
the designer has no control o\er two 
hej' parameters affeeting system per- 
formance and relatively little control 
over a third. 

Tliis is in contrast to the radar sys- 
tem designer who has relatively wide 
latitude in selecting system parameters 
such as freejuency. power, pulse length 
and repetition rate to optimize per- 
formance. 

The three key parameters in IR sys- 

• Target and background radiation char- 
acteristics. 

• Heavy atmospheric attenuation in cer- 
tain portions of the IR spectrum. 

• Responsivity of infrared detectors 
which convert IR energy into low-Ie\el 
electrical signals. 

These factors are important in all 
tvpes of infrared systems, which can be 
broadly divided into two basic cate- 

• Detection; This type of IR system 
must be able to detect its desired target 
and discriminate betsveen it and back- 

ground radiation from unwanted ob- 
jects. Typical applications include mis- 
sile guidance, bombing, gunsights. and 
early warning. 


• Mapping; This type of system pro- 
l idcs a visual scope-type presentation or 
photograph of the area under sun’cil- 
lancc delineating between objects of 
different temperatures. For such use 
the IR system must be able to measure 
the intensity of IR radiation from a 
variety of objects ewer a band of wave 
lengths corresponding to their range o* 
temperatures. 

Target Radiation 

One of the first steps in the design 
of any infrared system is to determine 
the radiation characteristics of the target 
and its background, including: 

• Peak radiation wave length. The tar- 

g it’s absolute temperature (in degrees 
eMn) determines in which portion 
of the infrared spectrum its maximum 
radiated energy occurs. This broadly es- 
tablishes the part of the infrared spec- 
trum in which the system designer 
must operate, as well as the tvpe of de- 
tector that will be used. Tlie fiigher the 
temperature, the shorter the wavelength 
(approaching lisible light), I'or example, 
an object at 300C emits its peak in- 
frared energy at a wavelength of about 
five microns (0.0005 cm.) while an ob- 
ject at lOOC peaks at about 7.8 mi- 

However, the IR energy radiated b\’ 
a jet cxiiaust or rocket engine plume 


has very narrow spectral radiation bands 
whose waielength is determined by the 
characteristic molecular resonance of 
the products of combustion. For exam- 
ple, the carbon dioxide and moisture in 
a jet exhaust create radiation at 2. 5-3.2 
and 4. 2-4.5 microns respectively. 

• Radiated energy level. Total infrared 
energy radiated at all waiclcngths in- 
creases as the fourth power of an ob- 
ject's absolute temperature. But the 
intensity of the energy emitted at the 
peak radiation wa\e length increases as 
roughly the fifth power of absolute tem- 
perature. Thus if one object is at twice 
the absolute temperature of a second 
object, it will radiate 16 times as much 
infrared energy at all wave lengths, but 
in the region of its peak radiation wave 
length it will emit roughly 32 times as 
much infrared cne^ as the cooler ob- 

• Eraissivitv. Infrared energy tliat an 
object theoretically can emit is a func- 
tion of its absolute temperature, but the 
amount that it actually docs radiate de- 
pends also on its surface finish. The 
smoother and more shiny its surface, 
the smaller the percentage of potential 
infrared energi' radiated at any given 
temperature. For example, an airplane 
with liighly polished skin will radiate 
onlv about 10% as much cnergi' as a 
night fighter wliosc skin is painted 
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THERMAL detcctoi consists of two tiny Hokes of (hciinistoT motciiol (shown right alongside human 
one Hake changes as infrared radiation strikes it. Other Rake is shielded tn provide ambient tci 


comparison.) Resistance of 
r compensation. 


black, if both have identical skin tem- 
peratures. ''Einissivitv" is a tenn used 
to express an object's radiating effi- 
ciency, i.c. the ratio of its radiated 
cnerg)- to that which it would emit if 
it were an ideal "black body.” 'Ilic einis- 
sivity ratio, or factor, is alsvays less than 
unity' and must be used in any analytical 
determination of target radiation as 
shown below , in what is known as the 
Stefan-Boltzmann Law; 

\V = e <r T" 

Where: 

W ^ Total radiated energy per 
unit target area 
c = Emissiiiti- factor 
<r = Stcfen-Boltzmami constant 
(5.7 X 10-“ watts/Cm.' Deg.‘) 

T = .Absolute temperature (de- 
grees Kelvin) 


Thus an object at a temperature of 
OOOC would radiate approximately ID 
watts/sq. cm. if its cmissivity were 
0.95, but only 1.05 ivatts/sq. cm. if its 
cmissivity were :ibout 0.1. 

Distance Effects 

Ihc above equation describes the iiv 
ftared energy level at the taiget, not 
lhat which reaches an infrared system 
detector some distance away. Neglecting 
the effects of atmospheric attenuation, 
the energy aiailablc at a remote IR 
detector i-arics inversely with the square 
of the distamx between the target and 
the detector, similar to the lariation of 
visible light intensity with distance. 

,\i one mile, a farget at 900C with 
ail emissiiity of 0.1 would produce in- 
cident energy at a detector of approxi- 


mately 10 X 10'“ watts (ten micro- 
micro-watts) per square centimeter of 
detector area for every square centi- 
meter of radiating target area. (This 
neglects the effects of atmospheric at- 
taiuation and of optics used to collect 
and concentrate infrared energy at the 
detector.) ,\t a distance of 100 mi., 
the incident energy level would fall to 
10 X lO-** ivatts/cm.'. 

Atmospheric Attenuation 

Unfortunately for the infrared system 
designer, nature intcn'cnes to reduce 
sttiouslv the amount of energy actually 
available at tlio detector for certain p;irts 
of tlie spectrum. Moisture and carbon 
dioxide in the air :ittcnuate and/or 
scatter infrared energy sharplv in some 
parts of the spectrum, less heavily or 
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de-rating factor? 



KEIKtMANN ELECTRIC COMPANY 


When you specify Heinemann Circuit Breakers, 
the current ratings you select are stable ratings 
. . . precise, actual indications of the load 
current the breakers will carry continuously — 
through any ambient temperature range. 


Unlike thermal devices, there is no erratic 
behavior when the heat's on. No compensation 
or de-rating needed. 


Heinemann dependability is yours in standard, 
odd or fractional ratings — to your specs — from 
0.010 to 100 amperes. And with Heinemann 
you can match tripping characteristics 
{time delay or instantaneous) 
directly to the application ... for sure, precise 
equipment protection. 


iiut Jt all ill others. In this respect, the 
.ilmosphcte acts sumcivlut like im cIcc- 
ttical filter in pa.ssing certain frequencies, 
rejecting others, except that the iimoimt 
of attenuation nill vars svith the amount 
of moisture in the air. 

Parts of the spectrum which readily 
pass infrared ciierg) without serious at- 
tenuation arc called "windows." .M or 
near sea Icici. the must Ininsmissitc of 
these infrared windows occur at ap- 
proximately the tollowing wave lengths 
; peak radiation 
11 parentheses): 

• 1.5 to 1.8 microns <1,650 to 1.5500 

• 2.1 to 2A (1,100 to 9200 

• 5.3 to 4.2 (600 to 4I0C) 

• 4.5 to 4.8 (570 to 5300 

• 8.0 to 15.0 (90 to -500 

.^t altitudes above sea level, the band 
width of the infrared windows increases 
because of reduced air dciisitv and mois- 

At alHtudes of 50,000 ft. and 
■ibovc, infr.ircd .suffers practicallv no at- 
Icnuation except for a narrow chunk of 
spectrum centered about 2.8 microns 
and another at about 4.4 microns, cor- 
responding to tlic carbon dioxide and 
moisture absorption bands. 

No Altitude Problem 

l‘'or higli-altitndc. air-to-air combat, 
atmosplicric attenuation has little or no 
.idvcrsc otFeef on infrared system per- 
formance, thereby easing the designer’s 
lask. But for many other applications, 
such as airborne bombing, mappine. or 
ground-based detection of liigh- 
t.irgets where infrared energy mii.st travel 
through air and moisture, atmosplieric 
iittenuation further limits the portion of 
ihc spectrum in which tlic infrared svs- 
tem designer can work effectivelv. 

•An ideal situation exists vv hen the tar- 





200C black body inftated radiation before and after atmospheric attcmiaticm. 


SSOC black body infrared nidiaHiin before and after atmospheric attenuation, 

get's tcnipcrature is such as to make its 
peak radiation occur at a wave length 
lhat coincides witli one of the atmos- 
phere's infrared windows. If, however, 
the designer must detect an object 
whose fempcratiuc for example is about 
200C. he finds that its peak radiation 
occurs at 6 microns where infrared at- 
tenuation is heaviest. 

Curves above and below illustrate 
the combined effects of target temper- 
ature and atmosplieric attenuation. In 
these curves tlic total (integrated) iB 
energy generated by llic target and tlie 
energy av-ailabic after penetrating 5.4 
mi. of atmosphere is plotted. (Note 
effective ch.inge of scale tliat occurs at 
7.5 miCTons as the result of using smaller 
0-3 micron increments for sliort wave 
Icngtlis and 0.5 micron increments for 
longer wave lengths.) The curves indi- 
cate the bulk of radiation from a black 
body at 550C occurs at w.ive lengths ol 
around 2 to S microns. However, after 
penetrating 5.4 mi. of abnosplicre witli 
15,7 inm. of prccipitabic moisture, tlie 
itsulting energy available at tlic de- 
tector (bkick area) exists primarilv in 
tour clinnks within the 2 to 7 micron 
s]>cctrnm, i.c. 2.1-2.4, 2.7-5.0, 3-5-4.2 
and 4 5-5-2 microns. 

Tlic second set of curves, for a black 
body at a temperature of 200C, reveals 
that after penetrating 5.4 mi. of atmos- 
phere with 1 3.7 mm. of prccipitabic 
moisture tlie bulk of the energy avail- 
able to the detector is in the 8 to 15 
micron region, although there is some 
energy in the 3.3 to 5.1 micron band. 

If infrared detectors were broadband 
devices with extremeiv good sensitivitv 
over a range of wave lengths, and if 
there were no problem of disaiminat- 
ing between target radiation and that 
from other objects, the loss of most of 
the target’s radiated enagy in certain 
spcctniin bands would not pose too seri- 
oitx a problem. Unfortunately, infrared 
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WHERE PERFORMANCE COUNTS 

Giannini Free Gyro 

s the standard! 


GIANNINI FREE GYRO 


Oulstiindiiii’ in reliability and accuracy, the 
Giannini Model 3-1 IG Free Gyro has been 
designed for today's most advattced airbortic con- 
trol atrd telemetering syMtcnis. Now in quantity 
maiiul'aeture, it has been chosen as standard 
equipment on production missiles and is used 
for fliglit lest insirumcnialion on a number of 
aircraft. From its precisely balanced rotor- 
gimbal system to its rugged structural outer 
shell, this instrument olfers more significant 
features than any other free gyro available. 




GYRO DIVISION 



detectois cxliibit citlia relatively high 
sensitivity oser onlv a limited part of 
the spectrum, or they cover the entire 
s|)cctram bitt their sensitivity is com- 
paratively low. 

Infrared Detectors 

Nearly all of the passive infrared sys- 
tents designed for tise in an airborne or 
militan' environment employ one of the 
h\'o follon ing tspes of defectors; 

• Thcnnal (bolometer), which contains 
.1 tiny black-coated flake of thermistor 
material less tlian 10 microns thiek. In- 
ir.ircd cnerg) striking tlie thermistor 
flake, is conserted into heat which mark- 
cdlv changes its resistance. In practice, 
two sensitive thernustor flakes ate used, 
connc'ctcd in a bridge circuit with equal 
bias voltages iipi>lied. One of the flakes 
i* e.xposed to infr.ircd radiation while 
tlie second, sliielded from infrared, pro- 
sides compensation for cliiinfcs in am- 
bient teinpctiiturc. Companies that 
inaiiuFacture thermal bolometer type 
detectors include: Barnes Fnginccrhig, 
Bulova W'ateh. and Servo Corporation 
of America. 

• Photoconductor, which employs a 
tiny semiconductor ajstal that absorbs 
photon eiicrg;- from infrared r.idiation, 
producing a change in its resistance, or 
conductivity. Typical semiconductor 
materials used include lead sulphide, 
lead tclluridc, lead .seicnidc, indium anti- 
monidc and a new type of specially 
treated gennanimn. Companies that 
inaniifactnre ijhotoconductor infrared 
detectors include; Mnslman Kodak, 
I'lleettonics Corporation of .America, 
l-anisworth. \Iimiea|)olis-IIoueywcll, 
Santa Barbara Research (rcccntlv pur- 
I liascd by Hughes .Aircraft), and Texas 
Instruments. Syt;icnsc Univetsity, 
Michigan Uiiiscrsity and the Battelle 
Memorial Institute arc active in photo- 
conductor cell K-scareh. 

llie thcnnal (bolometer) tipe de- 
tector has the significant adwintagc, for 
certain applications, of being equal]; 
responsive to infrared r;idiation of any 
wave length. However, a thermal de- 
tector requires at least 100 times as 
much infrared energy ;is a lead sulphide 
photoconductor cell to produce the 
equivalent output signal. 


This disparitv would probabl; liavo 
(limiiiated the tlicrnial detector long 
;)go were it not that piiotocoiiductors 
ate sensitive onh over a comparatively 
limited iKind of w.ne lengths. For ex- 
ample, the curves on page 79, which 
TOinparc the relative sensitis-ities of dif- 
terent fipes of cells, indicate that the 
response of lead sulphide at room tem- 
perature falls oft sharply abosc a wave 
length of 5 microns. .Above a wave 
length of about +.0-4.5 microns, lead 
sulphide sensitivity drops below that 
of a thcnnal detector. 

Cooling Helps 

The soiisitis’ity and spectra! response 
of |)hotoconductor cells can be increased 
bv redneing their temijcraturc. For ex- 
ample, coohng a lead sulphide detector 
witn dry ice down to a tcniperaturc of 
•ihout — SOC (193K1, pushes out its 
spectral response by .ipproximately 0.5 
iiueron and increases its effeetive sensi- 
tisnty by more than a factor of 1 5. How- 
u-ct. this gain is achicsed at the expense 
of the detector’s frequency response, 
that is, speed at which the detector 
ies]sonds to radiation. 

Lead .sulphide is one of the oldest 
Ir pcs of infrarctl detectors, having been 
Jcs'clopcd to a rekitiscly high state by 
the Cctnrans during the last war. Other 
materials, such as lead tclluridc and lead 
scienidc, developed ditring and since the 
s'iir. exhibit spectral respoitse at longer 
was'c lengths then lead sulphide, but at 
some sacrifice in sensitivity. 

Cooled lead tcliutidc cells at 90K ate 
sensitive to besond 7 microns, and 
cooled lead selciiidc to nearly 8 microns. 
Peak sensitivit;' of cooled lead tcllurrdc 
is onlv about !0-20% of lead sulphide, 
and the sensitisity of lead scienidc is 
only half as great as Ic-ad telhiridc. 

Stiil newer materials, indium anti- 
monidc and a specially treated getman- 
nnn, arc pushing the response of 
ishotoconductivc cells oul to nearly nine 
microns, but with corresponding dc- 
CTCascs in cell sensitivity. 

Which Type Detector? 

For an infrared system designed to 
detect an ;icrial target whose temper- 
iiturc is about 550C, with peak radiation 
near four microns where the atmosphere 
has gixid tninsmissability and where the 
photoconductor cell h;is good sensitiv- 
ih', the latter would he the logical 
choice over a thcrm;il detector for most 
applications. 

I'or ;i hi^ct at 200C whose peak in- 
frared r;idiation occurs at about six 
microns, where eu'n tlie neiver photo- 
conductors have relatively low sensi- 
tivities. the choice of detector is not 
necessarily the obvious one of a thermal 

The designer mnst take into ;!ccount 
both the relative detector sensitin'tics 
(output volts per watt of IR ciiergv) and 
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tlie total amount of cnttgy available 
over a& much of tlic spectrum as can be 
used without picking U]> undesired back- 
ground radiation. 

A thermai detector could operate 
over the entire IR spectrum and thus 
would have about 720 watts per square 
meter available to it (after penetrating 
3.4 miles of atmosphere with 13.7 mm. 
of moisture). The photoconductor would 
have only about 140 watts available to 
it if the full 3-5 micron regions energy 
can be utilized. 'Hie question tlicii is 
whether any of the available photo- 
conductors can compensate fot this 5:1 
energy level disadvantage. 

Lead Telluride 

At Stst glance the lead sulphide de- 
tcctot. with sensitivity 100 times greater 
than the thermal detector, looks at- 
tiacti'c. However, its sensitivity falls 
off .sharply abov e three microns and by 
four microns is below that of a thermal 
detector. Analysi.s of the IR energy 
available below a wave length of 3-3.5 
microns from a 200C target undet the 
ahme conditions shows that a lend cell 
is not a logical choice. 

A learl telluride detector is a more 
attractive prospect. W'liile its maxiimmi 
sensitivity is lower than load sulphide, 
it still is 10 times better than a thcnnal 
detector and its response is good out to 
five microns when it is cooled to— 180C. 

Thus a cooled lead telluride detector 
can generate two or three times as great 
a signal from IR energy available in the 
3-5 micron band as a thermal detector 
operating with five tinres as much en- 
ergy available over tlic entire spcctram. 

However, lead telluride and many 
other photoconductors ate responsive 
only when cooled to extremely low fem- 
pcrafurcs. which adds cooling equip- 
ment weight and complexity, llie IR 
Mstem designer must therefore weigh 
the adv'antagcs of increased signal 
strength against the resulting cost and 
tom|)lcxilv of cooling. I'Or some appli- 
cations this might swing the decision to 
a thennal detector. 

Background radiation from bine sky. 
elonds or other objects must also be 
crmsidcrcd. In mapping type IR sys- 
tems, a complete "thcmial picture" of 
all objects is presented and the human 
eve and brain perform flic funetioii of 
discriminating behveen the target and 
background, based on size, shape or 
radiation intensity. But in IR guidance 
systems, clioicc of opciating spectrum 
must take into account the spectral 
characteristics (>f tsackground radiation 
and/or unwanted objects. (A cool object 
with a warm background is as good an 
infrared target as hot object in a cool 
background. The important factor is 
con hast.) 

Consider, for insfance. the problein 
of distinguishing between IR raduition 
from an airborne target and that from 


blue sky (due to atmospheric scattering 
of the sun's radiation). Blue sky radia- 
tion decreases with the fourth power of 
w-ave length so that it exists largely in 
the very short w-ave length region. Be- 
lond about four microns there is prac- 
lically no blue-sky radiation. 

Under these conditions, an IR sys- 
tem designer would use filters to reject 
radiation below about four miaons even 
when the target temperature was such 
that its peak radiation also occurred be- 
low four microns. There would still be 
considerable target cucigs available bc- 
vond four microns while the faUie-sky 
radiation would be almost non-existent. 

Jet engine exhaust gases exhibit strong 
IR radiation only in vctv narrow spectral 
bands, unlike black nr gray body radia- 
tors. One band, at about 2. 5-5. 2. re- 
sults from carbon dioxide in the jet 
exhaust; the other, at about 4-2-4.5 
microns, results from moisture. Thus 
an air-to-air missile with IR guidance 
system might use filters to reject wave 
lengths below four microns (to elimi- 
nate blue-sky radiation) and above five 
microns so it will .seek out only the radi- 
ation from a jet exhaust. 

Jet exhaust radiation, an ideal target 
at higher altitudes, becomes less attrac- 
tive at lower altitudes and longer dis- 
tances because it occurs at wavelengths 
which are licavily attenuated by the at- 
mosphere. 

Target Discrimination 

W’here the temperature of the target 
is .ipproximatelv the same as that of 
unwanted nearby objects, or their re- 
flected infrared radiation has similar 
spectral characteristics, some other ap- 
roaeh must be used to discriminate 
etween target and unwanted objects. 

In Mich cases the svsteni designer 
must make use of other basic diflcrciiccs 
between target and background, such 
as size. A bomber subtends a smaller 
angle than a cloud formation in the 
"eyes” of a infrared-gnided missile. 

Most infrared systems used for de- 
tection, fire control of guidance an- 
ploy a scanning sy stem not unlike those 
used in radar which enables the de- 
tector to "look” at different portions of 
the area under siirx'cillance in order to 
pinpoint rite target’s location. 

If an opaque shade, whose size cor- 
responds to that which a ta^ct of the 
desired size (such as a bomber) should 
subtend at the detector is periodical!' 
interposed between the detector and 
its field of view, if largciv will block off 
infrared radiation from anv object whose 
size differs from that of the desired 
target. If infrared radiation still reaches 
llic detector under stich conditions, the 
radiation source must be one with a 
much larger area (such as a cloud) and 
lienee is not the desired target. 

TTiis technique of signal modulation 
for taigct discrimination is only one of 
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many which can be employed, some of 
them involving considerable optica! and 
electronic sopTiistication. 

rhe speed with which a detector re- 
sponds to infrared radiation becomes an 
important factor in most military sys- 
tems where the detector docs not have 
an unlimited time to "look” at any one 
portion of the area under surveillancc- 

The detector's time constant (time 
required to develop 63% of its maxi- 
mum output signal) is a fundamental 
consideration in determining system 
parameters, such as the maximum area 
scan rate. This determines the mini- 
mum Hmc in which a given area ean 
be scanned by an infrared svstein— an 
important factor in most military sys- 

The tliemia! bolometer type detector, 
which must first convert infrared radia- 
tion into heat, is generally slower in 
response than the pnotoconductor type 
of cell. One wav to reduce the bolom- 
eter time constant is to reduce the .size 
and/dr thickness of its thermistor flake. 
Barnes Engineering, for example says 
it produces bolometers with scnsiti'C 
area dimensions as small as 0.1 mm. 
and with time constants as short as 200 
microseconds, but most tlicrmistor de- 
tectors have time constants in the order 
of 2-5 milliseconds. The lead sulphide 
detector has a time constant in the 
order of 200-400 microseconds, cooled 
lead telluride and selenidc have time 
constants of about 20 microseconds, and 
cooled indium antimonidc has a time 
constant of only two microseconds. 
Increases in detector sensitivity usually 
are accompanied by increases in time 

One way around the limitation im- 
|)Osed by detector time constant, for 
certain applications such as mapping, is 
the use of multielement arravs or 
mosaics of detector elements. Tliese arc 
made both In the tlicmial and photo- 
conductor types. ITo'vcser. maintainiug 
iiiiifoniiity between indisidual cells in 
tiny mosaics plus the multiplicity of 
amplifiers required, ate problems aris- 
ing from this approach. 

Detector Noise 

■An equally important consideration 
ill sclccHng an infrared defector is its 
noise les’cl. In the case of a thermal 
type detector, the output signal is 
generated by a change in the Ici’cl of tlie 
bias current flowing through its ther- 
mistor flake due to changes in 
thennistor resistance resulting from in- 
frared liaitiug. The larger the bias 
'oltagc that can he applied to the 
thermistor flake, the greater the in- 
crement of change in current lescl and 
lienee the greater the detector's output 

fhe limiting noise in such thermistor 
detectors is tailed "Joiinson noise," 
which results from thermal fluctuations 
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Switching 

Probiems?. .. 


ELECTRO-SNAP ENGINEERING CAN HELP YOU 



Si 


Switching problems resulting from new size, weight, 
rating, environment, circuit simplification, or cost re- 
solve if cackled alone. But Electro-Snap engineering 
can save you time, money and performance — and usually 
with "standard" switches — if you bring your switching 
problems to us, The switches and actuators on these 
pages may solve some of your problems immediately, 
but they are only a fraction of the thousands of switch 
configurations available "off-the-shelf" at Electro-Snap. 
Remember chat all Electro-Snap switches have self -wip- 
ing contacts and quick, positive snap action . . . and arc 
built CO the toughest aircraft and industrial specifica- 


tions. Complete data ate available for every switch so 
you always deal with known quantities — no wasted time 
in finding out for yourself. Ask for this data. Use the 
coupon below, write us your problem directly, or: 

CHECK THE "YELLOW PAGE" LISTINGS 
IN THESE CITIES FOR NEAREST REPRESENTATIVE 

Slnninghatn; Beslan; Camden, N. J.; Charlolte, N. C.; Cleve- 
land; Dollos: Daylon; Denver; Detrail; Fl. Worth; Kansos City, 

Louis; St. Paul; Syracuse; Wasbinglon, 0. C.; WIchito; Toronte, 
Coi>. EXPORT; Allied Intematienol, New Yerk City. 
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Aircraft Controls 







Douglas selects Barber-Colman 
temperature control systems for DC>8 

As the DC>8 takes to the air, passengers and crew will enjoy a new 
standard of comfort aloft. Among its many refinements, this swift 
airliner will incorporate advanced Barber-Colman temperature con- 
trol systems in both the main cabin and flight compartment. 
Powered by the craft’s 400-cycIe a-c supply, these control systems 
are the result of Douglas and Barber-Colman engineering teamwork 
to assure constantly accurate air conditioning under all flight con- 
ditions. For help on your control projects, consult the Barber- 
Colman engineering sales office nearest you; Los Angeles, Seattle, 
New York, Fort Worth, Baltimore, Montreal. 

CA«E» OFCOBTUNITlESi Excellent openingi Icr qudirred engineeri 

BARBER-COLMAN COMPANY 

Depf. O, 1422 Rock Street, Rockford, Illinois 




ill the flake. Joliiivm noise U a direct 
function of thcrnii.stor flake rcsist.iiicc, 
while detector output is priniimly a 
function of its bias voltage and flake 
resistance. Taking the ratio of the 
two cancels out the two resistance 
tenns making sigii.il-to-noisc ratio pri- 
marily a function of the maximum 
bias voltage that can be applied with- 
imt cxccssiie beating of the bolometer 
flake. 

.\notber Itpe of noise, called "current 
miisc." resulting from bias current in 
the flake is relatively small compared 
to Johnson noise at normal bias Ics’cls. 
( Ihermal detectors are mounted in 
(\iiciiatcd containers to prevent geiieta- 
lioii of noise caused b\ air swishing 
hack and forth across the flake under 

I'or photoconductOE detectors, how- 
ever, tne current noise predominates 
except at very low bias Icxels. Thus 
(he photocondiictor cell's noise level 
IS a fimctioii of the bias current ampli- 
tude in most applications. 

Noise Equivalent Power 

I'hc random HiictuaKons in the in- 
tensity of IR energs rcceiicd at the 
detector, resulting from target motion 
or variations in its tcniperaturc, make 
the dctcftor’.s IR signal output rela- 
tively indistinguishable from its inter- 
nally generated noise, until the former 
exceeds the noise Iciel. hor this rea- 
son infrared designers fteqiientiv define 
I detector's uscml seiisilivits both in 
terms of its response to infrared energs 
as well as its internal noise. Kithcr 

power " (NRPh or "equivnlent noise 
input" (END. 

Ilie NKP of a detector is the infr.i- 
ted power in w.itts which must im- 
pinge on a detector to genenite a sig- 
nal equal to its nils noise level over 
a reference bandwidth. I'iir example, 
the XEP of a fliermal detector is 
roughly lO"" watts measured oicr a 
(lO eps. biuuhvidth, while that of ,i 
cooled ie-ad sulphide cell is alxiut lO"' 
for a I eps. bandw idth. 

Type of Detector 

The reference bandwidth oi cr which 
uoi.se is measured to detenniiic N'lCP 
flepciids upon the type of detector. 
In the thennal detector, where Jolinson 
noise predominates, noise is measured 
over a liaiuhvidth (in eps.t equal to 
1, where (t) is the detector's time 
constant- Ihc infrared radiation im- 
pinging on the thennal detector is 
interrupted, or clioppcd, at a freuuciicv 
below which detector response begins 
lo fall oil. 

The fact that current noise predom- 
inate.? in photoeonductor detectors, and 
that it.s power spectrum densih \arics 
imerscly witli frequency whereas John- 
son noise power densits is independent 
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INFRARED lens reflects visible light but passes IR spot from infrared spotl^bt bebind. 


of frequency, leads to the use of a 
different mrthod for specifying band- 
width of noise measurement in photo- 
csmductor detectors. In determining 
the NEP of a photoenndnetor cell, the 
upper and lower fre<iuency limits of 
the noise measurement bandwidth arc 
selected so as to giic a ratio equal to 
the iiatur.il logarithm "c" (2.7). i'or 
example, tlie frequencies selected might 
be 27 and 10 eps., or 270 and 100 eps. 
Speedier Response 

Because the pliotocoiiduetor has 
iimch speedier response than a tliermal 
cell, 11 higher chopping frequency can 
be u.scd, providing it docs not exceed 
the frequency at which detector re- 
sponse begins to fall off. 

In comparing the merit of two differ- 
ent infrared detectors in a particular 
portion of the spectrum, the one with 
the lower Nl'.P ha.s the higher oictall 
useful sensitivity. Bce-aiisc this inverse 
lelah'onship is psvchohificallv confus- 
ing. another performance criteria is 
sometimes used, called "dctectiiits'," 
Tlic detectivity of a cell is the recip- 
rocal of its NEP so tliat the liiglicr 
a cell's detectivity figure, the better 
its performance. l''or instance, a cell 
with au NEP of 1.0 X 10- has a de- 
tectivity of 1.1 X I0-. 

Both the NEP and detectivity cri- 
teria were proposed bv R. Clark Jones 
of Polaroid Corp.. a leading authority 
in the infrared field. 

Parabolic mirrors arc used in m.anv 
types of infrared detection, guidance 


and fire control systems to collect IR 
radiation and focus it on tlic detector. 
As ill visible light optics, tlie energy 
focusing power of the mirror increases 
with the square of its diameter and 
inversely as the square of its focal 
Icngtii. 'llnis the figure of merit of 
1111 IR optical system frequently is ex- 
pressed in the familiar terms' of its 
' f" mimbcr. 

Tlie greater the focusing power of 
the mirror, the smaller the detector 
sensitive area that can be used which 
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“An infinite capacity for faking pains” 


The ab(»'C familiar phrue is usually given as a definiiion 
of genius. We borrow it as a job description. 

The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from ouuide 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that's all out customer speci- 
fies) — but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of Inbe characteristics to rigid Stromberg- 
Carlson specifications — performed ou special equipment 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X~ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 

Inspection by microscope, seeking welding faults, minute 
crocks in glass, and even infinitesimal loose particles inside 
the tube. 

And rubes ate only one concern. All components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipmem- 

You can't put a price on “taking infinite paios." You 
cars place your confidence in a company where this is 
everyday procedure. 


S-C STROMBERC-CARLSON COMPANY GO 

A DIVISION OP CENetlAt DYNAMICS COOPOOATION 1^1 
General Offices and Factories at aochester. M. V.-Wast Coast clanu at San Oleio and Los angetes, Calif. pv'- 


III tiiiii piotidcs faster response. 
Sclimidt-typc conccliiig platc.i ate somc- 
linics used between Ihe inirror and IR 
source to enlarge tlie field of view over 
wliicli sharp images can be obtained, 
thetebj- increasing the system’s light 
gatlicring power. 

Tn some detectors another lens of 
infrared tiansparciit matcriiil is installed 
in the cell to provide additional focus- 
ing action btt’ond that provided b\’ 
the parabolic mirror. Tlie mirror itself 
i.< coated witli a thin deposited film 
of |okl or alumimini on its front sur- 
face to make it highly reflective over 
tlic entire infrared spectrum. 

IRdomes 

The infrared ctjuisaicnt of a radoinc 
is usually called an IRdomc. a con- 
traction of InfraRcd dome. It protects 
the infrared detector and optics from 
the elements and should be liiglily 
transparent to IR cnergv in tliat por- 
tion of the iiifnired spectrum in which 
it wii! I>e used, as well as being rcason- 
-ibly rugged and durable. N(i single 
^ material meets all of these rcquitc- 
“ments fnlly. 

Servofrax. Servo Corporation of Amci- 
ica’s tradename for arsenic trisnlpbidc. 
transmits approximately 70% of the 
infrared energy it receives over the 
range of about 1.3 to 10 microns and 
IS relatively a low<ost material. Trans- 
inissabilits' can be increased to around 
90-9>% over a narrow (2 micron) band 
by coating the material in a manner 
similar to the coating of optical lenses. 

llowesa. Servofrax can not Ik oper- 
,ited above approximate])’ 1 50C for 
extended periods and its abilit)' to with- 
vland thcnnal shock is sometimes 
ipicstioned. altliough a Servo Corp. 
•pokcsinaii savs it can witlistimd 500C 
tor 30 seconds without distortion or 

Gcmianinm has widcb.ind tr.msmis- 
sabilily from 2 to 1 5 nuctoiis. but it 
passes only about 50% of the infrared 
energy that strikes it and it is not 


suitable for high temperature use. Sili- 
con can be used at liiglier tempera- 
tures, but its spectral response i.s mote 
limited— about 1.5 tn 9 microns- k'used 
silica (quartz), on the other hand, 
has good mechanical, thermal and trans- 
mission qualities (up to 95%), but 
it will not pass inftaa'd radiation at 
\\-.w'dcngllis bevond about four microns, 
which grcatl)' limits its usefulness. 

Silver chloride has extremely wide- 
band c-jpabilit)’, transmitting 70-90% 
between 2 and 20 microns, hut it is 
relatis’dy .soft, easily scratched, can 
not be ground or poli.shed easily, and 
is a toxic material- Other iiiatcrinls, 
like sapphire, are expensive and difficult 
to obtain in large sizes. 

There arc at least 20 different infra- 
red optical materials available, each 
with its mvn mcdianical/optical advan- 
tages ami sliortconiings. TTie material 
wind) an infrared ssstem designer se- 
lects therefore depends upon the hand 
and environment in which his system 
will opcr.ito. 

Low-Noise Circuitry 

fn the design of electronic iimpli- 
fitr.s for use with infrared detectors, 
cverv effort must be made to miiumi/e 
.miplificr-gcncrated noise. Kicrs resis- 
tor. even saciuiin tube, cverv wire m 
the injiut eircuitn is a jiotcntial smucc 
of noise wliicli can iibseurc the low- 
Ics’cl detector signal. .\t the relatively 
low detector signal frequeiicics that 
result from slnw-scim modulation rates, 
it is ncccssars’ to provide extrenieh 
well regulated and filtered voltages for 
vacuum tube filaments, grids and plates. 

Low-noise non-microphonic tubes and 
components must be used, partieularlv 
in an airborne emiromnent. Careful 
attention to groimding and .shielding 
is imperative, netwceii the detector 
and the ain|)lifier, extreme!) high values 
of insulation resistance arc required. 

W'herever possible the presimphficr 
stage should be located close to the 
infrared detector. Ibc small size of the 



INFRARED guidance for air-to-air missile shows relative shiiplieih' of an IR system. 
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: KUID; MIl-0-5606 Hydrautic Oil 

: OPERATING PRESSURE: 1500 pil 

TEMPERATURE RANGE: -6S"F Is 
+ I65'’F 

PORT CONNECTIONS: Par AND 
10050 -a 

INTERNAUEAKAGE:5cc/min.max. 

PRESSURE DROP; 25 pii ot 6 GfM 

SOLENOID: Appircabla paragraphs 
of spacHioaliorr MIL-S-i040 
Corrrinuous duty .75 omps mat. at 
24 «oIt DC 

OPENING OR CLOSING TIME: .10 
sacoiKb ITICU. or ralod pressure 
ond Row 

WEI6KT: 2.6S lbs. 

MILITARY SPECIFICATION: Appli- 
cable paragraphs of MIL-V-552? 
Norr-lfttarflow type 

Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 

VALVES OF All TYPES: Relief 
' Solenoid • Monuol Control 
Trortsfer • Shultle • Brake • Con- 
trol • Fluid • pressure Reducing 
Restrictor ond Special 

ALSO: Air Compressors • Fuel Pumps 
Dehydrators 
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ti.insistor suggests it cuuld be built 
into the detector ease to serve as a 
preamplifier, but transistors are notor- 
iously noisy at low- audio frequencies 
and present impedancc-niatcli problems. 

Infrared circuitry is considerably less 
complex than radar circuitry as a rule, 
r-'or example, the infrared-guided Side- 
winder has only seven sacuum tubes 
whereas the radat-gnided Hughes Falcon 
has ses'cral dozen. Some of the pulse 
;iniplificatitm, automatic g.iin control 
anti filter circuit techniques deicloped 
for radar can be applied in infrared 
circuit design- Broach- speaking, the 
level of detected signals is about the 
same for both radar and infrared. 

The third, and concluding article 
in Aviation Week's special report on 
aviation IR systems wiil describe some 
of tlio challenging areas which need 
research and development effort and 
some of tlic factors which arc slowing 
progress in the infrared field. 
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“Get Your Air the Positive Way” 


THE AIRCRAFT INDUSTRY FOR; 

• Jet Engine Starters 

* Cabin Pressurization 

* Simulated Altitude 
Conditions 

• Ground Air Conditioners 

SU’®b)lT 

CORPORATION 


200B East SlouMn Avenue 
Los Angeles 56, Calif. 



Ail* Defense Computer 
Details Are Revealed 

Los Angcles-Tahnical data on the 
transistorized TX-2, experimental digi- 
tal computer system for the ait defense 
program, was rcicalcd at the Westet 
Joint Computet Conference here. 

Construction of the TX-2 computet 
at the Nfassaehusctts Institute of 'Tech- 
nology’s Lincoln Laboratory is the cur- 
rent step in tlic Lincoln program for 
the study and development of large 
scale digital computer ss-stems, Lin- 
coln's W', A. Clark m ealed. 

TX-2, combining higli speed Iransistur 
circuits and a very large coincident-cur- 
rent tube-driven magnetic-core atrav. is 
designed to work efhciently in .-i svs- 
tein which has many input and output 
dcsiccs of different l\pcs. 

Incorporating scscral new dcs’clop- 
ments ill circuits, meinotics. and ]ogic;i] 
organization, the TX-2 is projected as 
an important new- member of the fam- 
ily of digital computers for real-time 
control and scientific applications. 

Ilighliglits of these nesv desclo])“ 
ments include: 

• Five me, circuits using the Philco sur- 
face barrier transistor are used in flij)- 
flop and logical networks. Diodes ate 
not used to implement logic and appear 
only in negligibly small quantities. 

• Several different memory units, which 
use cither \acuum-tiibe or transistor 
drive circuits, arc used in the intctnal 
storage element of the TX-2. Total ca- 
pacity of ssstem is 70.000 words and 
expandable to 260,000 words, 

• Arithmetic and memon- units ate log- 
ically org.mizcd into 9-bit sub-units 
independently and concutrentls- oper- 
ated under program control. 

• Input-output system provides for the 
concurrent programmed operation of 
many different des ices in a mode called 
multiple-sequencing, an extension of the 
break point operation found in Svseac, 

These features and other details were 
described in papers dcliseted by Lin- 
coln's J. M. Frankovitch. II. P. Peter 
son, J, W. Forgie, R. L. Best, and 
II. K. Olsen. 


Hughes Cutback 

Hnghis Aircraft Co. at Tucson, Atiz„ 
is cutting back production to four days a 
week at its missile plant producing Fal- 
con guided missiles and other electronics 
equipment for the Air Force, 

Die plant was awarded a $23 milliuii 
contract last June for piodiicbon of the 
missiles. Company spokesman said the 
cutback resulted from realignment of 
production, parts delivery and company 
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New Amplifier Offers 
Radar Range Increase 

New broad band, ctossed-field micro- 
wave amplifier developed by Raytheon 
known as the amplitron promises to ex- 
tend the range of CAA traffic control 
radars from 200 to 350 mi. 

Raytheon said the amplitron is twice 
as efficient as aiiv tube of comparabic 
bandwidtli and has 10 times the band- 
width of any tube of comparable power. 
It is one-quarter the size of otitet units 
having simitar amplifieatiun factors and 
operates on less tlian half the voltage 
required by other microwave amplifiers. 
Ihe amplitron is derived from the mag- 
netton, from which stems the advan- 
tages in operating efficiency, simplicity 
of construction, size, wciglit and low 
operating voltages. 

The amplitron uses crossed electric 
and magnetic fields, a reentrant beam 
generated bv a magnetron-type cathode 
and a non re-entrant broadband circuit 
matched at either end to external cir- 
cuits. Input signal is amplified from S 
to 1-t times. 

A radar using the amplitron can be 
made to scan a sector without moving 
the antenna by varying the signal 
strength- It will also be able to shift 
frequency quickly to avoid a frequent; 
fiimmed by enemy action or accidental 
interference. Application of the ainpli- 
tron is expected to improve the effi- 
ciency of weapons systems using beam 
riding missiles. 

Tlie amplitron has bandwidths of 
10% with efficiencies of 50%-70% 
throughout tlic band. Changes in anode 
current or loltage have little effect upon 
phase shift. Because of this there is 
little phase pushing and good reproduc- 
tion of the input frequency. Because of 
low insertion loss, it is possible to 
duplex at the input rather tlian the 
output of the final rf amplifier. 

Des'clopment of the tube was spon- 
sored by Army Signal Corps F.nginccr- 
ing Laboratories, Fort Monmouth, N. J. 


4s FILTER CENTER 4= 

I sjjimfiu ' 

► Computet Courses — Computation 
I,aboratory of W'avne State University. 
Detroit, has scheduled several summer 
sliort-courses on computers, including: 

• Introduction to computers and their 
applications, June 3-8. 

• Data processing in business and indus- 
try, June 10-15- 

• Industrial and management computer 
applications, Sept. 9-H, 

Unii’crsitv also lias scheduled four- 
day conference on matrix computations 
for Sept. 3-6. Information on courses is 
available from A. W. Jacobson, Direc- 
tor, Computation Laboratory. 
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► 3-D Radat-A tliree coordinate radar, 
which gives target range, azimuth and 
height has been developed by Air Force 
Cambridge Researcli Center's Elec- 
tronics Research Directorate. New 3-D 
radar may find use in tactical air con- 
trol and SAGE ait defense sjstems. 

► Electronics Blooms in Puerto Rico— 
Forty-three U.S. companies have opened 
electrical and electronic manufacturing 
plants in Puerto Rico during past 10 
years and their current annual produc- 
tion is running at about S1-) million. 

► Nesv NBS Calibration Center-Na- 
tional Bureau of Standards has started 


construction on it.s new $2 million Elec- 
tronic Calibration Center at its Boulder, 
Colo., laboratories. New center will pto- 
I ide grc-.itly e.spjnded facilities for all 
frequencies non in general use. 

Expansions, Changes 
In Avionics Indusln 

Beckman liistrumeiits, Inc. will 
meige with Statham Laboratories, Inc., 
Los Angeles, manufacturer of transducers 
and instminentation, subject to approval 
of shareholders. Beckman's sales for 
the current fiscal year are expected to 
top S40 million while those of Statham 
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will tun about $5 million. Beckman also 
announces plans for a SI. 5 million ex- 
ixinsion to triple production capacity of 
Its Berkclev Di'ision, Richmond, Calif. 

{Jtlicr recently announced expansions 
liiid changes svitliin the avionics indus- 
try include: 

• S]XMi\ kand Corp. will build 52 mil- 
lion facilitv in Clearwater, Ha., fot te- 
sciircli in niictow-.nc physics and dc- 
iclopinent of advanced radar and missile 
instrumentation. New facility, to be 
iiijiiagcd bs E. (. Venaglia, is expected 
to employ 'l 50 cn|inecrs and technical 
personnel. 

• Beiidix .Ssiiilion's Computer Division 
has opened logional office in Chicago at 
919 North Midiigiiii Ave., lieaded by 
Robert C. Wliiting, Miducstern re- 
gional manager- 

• Flight Research, Inc-, Richmond, Va., 
manufacturer of photo data recording 
instrumentation and business aiictafl 
controls, lias formed new division to 
make single crystal .silicon for use in 
scmicoudiiclots. 

• Elgin National \\ alcli Co. will close 
Its American Microphone division plant 
at Pasadena. Calif., on Mar. 2. mov- 
ing equipment and key personnel to 
Elgin, 111., where production will be re- 
sumed. New warehousing facilities will 
be established in Burbank to serve 
W'est Coast customers. 

• Tliiokol Clientical Carp., Inc., Tren- 
ton, N. J. has acquired National Elec- 
tronics laboratories, Inc., Washington, 
D. C, TIic new acquisition will operate 
as a wholly owned subsidiary under 
present name and management. 

• Texas Instruments, Inc. has opened 
new Canadian semiconductor-compo- 
nents marketing office in Ottawa at 55 
Queen St. 

• General Controls Co., Glendale, Calif, 
has merged with Production Instrument 
Co., Chicago, by purchasing all assets 
of the latter. General Controls makes 
automatic control systems; PiC make: 
mechanical and electric counting de- 


♦ Syiitliane Coqj-, Oaks, Pa., fabricator 
of laminated thermosetting plastics, lias 
moved its Southern Californa office to 
1260 So. Centml Ave., Glendale 4, 
Calif. 


PRESENT PBODuas. 



• Radio Corp. of America is establish- 
ing missile electronics engineering op- 
eration at Army guided missile test 
range. White Sands Proving Grounds, 
N. Al. Leslie A. Skinner, former Army 
and Air Force missile expert, will be in 
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"What 


do you 
need for a 
successful 

Your future is brighter at Ryan because of this unique combination of advantages : 



Frank W, Fink, V.P.. Chief Engineer 

engineering career?” 



DIVERSIFICATION - Ryan is in all fields of aviation - 
Airframe - Propulsion - Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation — Jet Drones — Missile Guidance — New 
Planes — Missiles— Jet Engine Metallurgy and Rocket 
Combustion, 

SIZE - With 950 in the Engineering Division, Ryan is 
big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 

STABILITY -In 34 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneererl 
in jet propulsion— afterburning— CW Radar. 

GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO— Automatic Naviga- 
tion-other fast-growing fields, 

CLIMATE— You will enjoy sunny, clear-sky San Diego 
where living is unlimited— where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 

Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. Invest in your future. Act now by 
sending In the coupon below. All replies are strictly confidential. 


Mr. James Kerns 

Engineering Division, Ryan Aeronautical Company 
2702 Harbor Drive. San Diego 12, California 

Please send me your free illustrated engineering brochure. 




RYAN AERONAUTICAL COMPANY 






CURTISS-WRIGHT 

powerplanls and missiles 
sel near performance standards 
for tomorrow 


A Curiiss-Wrighi Rocket Engine recently powered 
an aircraft higher and faster than man has ever 
flown before. A Curliss-Wrighl supersonic Ram 
Jet Engine was the first coniroilcd supersonic ram 
jet to be successfully flown — and advanced ver- 
sions are now being developed for piloted aircraft 
and guided missiles, A Curiiss-Wrighi hypersonic 
test vehicle — the HTV Rocket — recently reached 
supersonic speed in a fraction of a second . . . de- 
veloped several limes the speed of sound in just 
two seconds. 

These developments— all capable of several times 
the speed of sound — are the advanced guard in 
America's defense, and in America's research 
toward the high speed, high altitude air travel of 
tomorrow. They are dynamic evidence of Curtiss- 
Wright's leadership in the aviation industry — set- 
ting the pace for aviation's progress in every cate- 
gory of air power. 
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Aero 560-E Profits from Longer Wing 


By Craig I.erris 


Oklahoma City— N'ew higli-pcrform- 
antc Coinni.inder business phinc and 
a reritalized sales and scr\’ice pro- 
granr were unveiled here at Aero Design 
d- Engineering Cotp.’s recent national 
inccling of distributors. N'ew sales and 
strt'icc plans ate aimed at strengthening 
f.ictoir- support of Aero Design's sales 
force ill Inc field Avi.stion Wtuk was 
told. 

.'\cro Design's new Commander 560-E 
is the end product of a program de- 
signed to increase the petiormaiice of 
tlie 560-A uhilc retaining the use of 
norinalK aspirated cnEiiies. llic com- 
pany's engineers decided that the kev 
was the liigher aspect ratio wing, and 
they added 2J feet to each ningtip. 
Sp-an is now -19 ft. With tlic larger 
wing, power in caeli engine was in- 
creased bv 20 hp. over the 560-A's 
275 hp- 


New Wing 


l lic 5fiO-E represents a different ap- 
proach to increased pctfonnance than 
that used with the Super fiSO. With tlic 
6!50, Aero got its increase through added 
^o«cr from supachargod Lscoming 
vIO hp. engines, while the increase in 
the 560-E comes from the new wing. 
Tiic 560-A, 560-E and 680 all have the 
same fuselage, and. with tlic exception 
of tlie longer 560-E wing, all lunc the 
S.II11C diincnsions. 


Ilic new sersion of the 560 scries 
raises the airplane's gross weight from 
6,000 lb. to 6.500 lb., making it subjwt 
to Civil ,\ir Rcgiilafioiis gos-crniiig air- 
craft mcr 6,000 lb. To get its certificate, 



llic 560-E had to be equipped with 
shutoS sah'cs in the hydraulic .md oil 
wstems as rct|uircd In C.\A. 

I'lie 560-E has been Is pc certificated 
and supersedes tlie 560-,\ on llic ,6ero 
Design production line. I'our of the 
new aircraft will he tiirned out In June, 
and prodncfioii will be increased later 
in the sear, 'rhe 560-E and the 680 will 
he produced togetlicr. 

More Fuel 

I hc 560-E has tlic licasicr wheels 
,nid brakes used on the 6.80 and the 
680 fuel sutem. iiiercasing c.ipacits 
from 156 gal. for the 560-.\ to 22' gal. 
for the 560.E- 

Basie wing stnictiire in the 560-E h 
•ihoiit the s.inie us tliat on the 560-A 
witli the exception of tlie added lengtli. 


Tlic aspect ratio was increased from 
S.02 lo 9.-15. k\'ing loading increased 
from 24.S lb. sq. ft. to 25.2 lb. sq. ft. 

Witii tins more cflicicnt wing, .‘icro 
uses the 295 hp. Lycoming liigTi com- 
pression CO-1SO-CIB6 engine in place 
of the 560-.Vs 275 lip. Lvcoming 
GO+SO-DIA, 'Hie result is a 500 lb. 
increase in gross weight and a -400 lb. 
gain in |xiylixid. 

To|) speed for the 560-E is 222 nipli. 
com[wrcd w itli 206 mpli. for the 560-A. 
Cruise speed .it 705? rated power at 
10.000 ft, is increased from 200 inpli. to 
210 inph. Slall speed with gear and 
fl.i])s down Is decreased From 67 mpli. 
to 66 mpli. 

Added fuel c.ipacits svill allow the 
560-E to fly as far as 1,625 mi. at 10,- 
000 ft. .md 55'"' of rated power with a 
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Wanted: 

Design and 
Development 
Engineers 

M ANV new aircr^rc — like the McDon- 
nell Vootioo shown on the (icing 
page— ate equipped with Honeywell 
Auropiloca, and other Honeywell aircraft 
control systems. And Honq-well's accel- 
erated development programs call for 
many more such advanced systems to be 
produced. 

Design teams now being formed offer 
engineers capable of designing compo- 

• INGRTIAl. eUlOANCB 
• FLKSHT CONTROL SYSTEMS 
• LIQUID MEASUREMENT 
SYSTEMS 

• VERTICAL, RATE AND 
INTESRATINO SYROS 
• DIGITAL COMPUTERS 

At Honeywell you’ll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look co you 
for technical instructions. 

An engineering degree or its equiva- 
lent plus practical ejtpnience with related 

Consider these advantages 
a Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmosphere. No commuting. 
• Travel and moving expenses paid. 

• Fitst-nne salaries, insurance-pension 
systems, plant and technical facilities. 

• Honeywell, leader in control systems, 
is a sound diversilied growth company, 
continually expanding, that offers perma- 
oent opportunity to you. 

Write to us 

If ynu are imetesled in a career at 
Hiineywell, call or send yuur tdsumd tii 
Bruce D. W'luid, Technical Director, 
Dept. TAlD. MS5 Stinson Boulevard 
N.E., Minneaprdis 1,1. Minn. 

Honeywell 

AERONAUTICAL DIVISION 


I vO min. reserve. Similiir ningc for tire 
ifiO-,\ is l.OsO mi- 
Distributtirs were eulluisiastic to hear 
that -Aero is listing a lower price for the 
560-1'; than that charged for the 560-.A. 
Basic 560-K will sell for 57-4.900- Basic 
price of the 560-.\ with high compres- 
sion engines is 576.000. but equipped 
with heavier wheels and brakes, and the 
added fuel capacih of the 560-K. the 
560-.\ would cost 581.000. 

The more powerful 6S0 sells for 
5S9.500- 

Iii abont six months. .\cro will have 
conversion kits available for 560-.A 
owners who want to switch to the 
560-K model. Basic kit w ill he priced at 
shghtiy over 510.000, but with the new 
liigli compression citgincs and labor, tire 
total comersion cost will be 526,660, 
Extension of the wingtips provides 
added benefits in increased aileron effi- 
ciency. Oil the 560-.A. the aileron came 


out to the wingtip. Xow the tip of the 
.lileron is 2t ft. from the end of tlic 
wing and is removed from the area ol 
tile wingtip loss. 

New 560-1; is the result of a yeai 
and a half long dc'cliipment program 
at ,\tTo's researcli and development fa- 
eilitv. I he company’s Rfv'D program in 
eludes military work, and Aero Design 
IS looking into the possibilitic^ of get- 
ting more power for the present Com- 
mander scries as well as tlie prospect' 
of using turboprop and turbojet powei 
for executive transports in the future. 

■Along with the 560-1;. the compans 
is introducing a number of radio pack- 
ages r.ingins in price from 512.925 to 
542.150. 

Prosisions arc made for subsKtution.s 
in the various [jackages to suit the par- 
ticular needs of the customer. 

To keep pace with its business grow th. 
Aero Design retained Ernst and Ernst. 
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McDonnell’s two top “Voodoo” fighters fly with 
Honeywell Autopilots. The classified F-101B 
(sister ship to the F-101A shown) has the new 
Honeywell MB-5 Autopilot, which does more 
for the pilot than any other flight control system 
ever designed. A primary feature of this 
autopilot is a universal coupler for automatic 
ground control intercept, for instrument landing, 
and fire control. The MB-5 is another 
example of Honeywell Aero leadership in high 
performance control systems. 


lEAPOLII 


lEYWELL 


Aero Coiiiinaiuler 
Model 560-E 

SPKCIFICATIONS 
High speed (reted po»cc @ 

10,000 ft.). .222 mph. 
Cruising speed (70% METO 

power ® 10,000 ft) 210 mpli. 
Stall speed (gear down, flaps 40* 

—power off. .66 niph. 

Gross wei^it 6,500 lb. 

Empty weight 4.300 lb. 

Useful load 2.200 lb. 

Range (with 30 min. reserve @ 

10.000 ft @ 55% power). .1.625 mi. 

Service CTiling (two engines). .22, 500* ft. 
Single engine ceiling 

(absolute). .8,000 ft 
Rale of climb (two engines 

S. L). .1,450 fpm. 
Rate of climb (one engine 

S/L) . . 300 fpm. 
'I'akeoff distance to clear 50 ft. 

obstacle S/L. .1.452 ft. 
lainding disbnee over 50 ft. 

obstacle S/L. .1,500 ft. 
.Ml performance is based on full gross 
tions, unless citheiwise stated, .Ml 

3%. M climbs, ranges '’and alb’tudcs 
guaranteed within plus or minus 8%. 


nijii.ijcniciit consultants, to liclp rc- 
orgaiiiac the company .structure. The 
sales department is the first to he 
cliaiigcd. and others arc in tlie mill. 

As the com|wns’s business grew, it., 
sales division’s organization remained 
:il the level designed to eiipe with 
earlier, leaner years. Ilie few indis idiials 
III TOsitinns of aiithorits liase been 
mct'loadcd and thus unable to operate 
at peak uflicicnev. 

Sales Organ izatiois 

I'lj cure this. ,\ero Design's sales ef- 
forts will be based on a pyramid tspe of 
organization with several nen depart- 
ments and positions created to spread 
authority and rcspoiisibilitv. R. J. \Vhite 
lieads the wliolc operation as vice presi- 
dent and director of sales. 

Under W'hite are Carl Wootten, 
commercial sales manager, and Julian 
Trade, head of tlic new department of 
military sales. Also under W'liitc- arc the 
advertising and public relations depart- 
ment and the scn icc department. 'I'licrc 
will be tlirec regional service reprcsciita- 
tises traveling in tlie Hast. Midwest and 
West to help distributors, 

Under Wootten in the commercial 
sales division will be six zone sales man- 
agers to bring Acto Design sales sup- 
port to its distributors. Four of tliese 


zone managers liase been assigned, and 
two mote will be hired. 

An expansion of tlie oserscas sales 
program is undersvay and a European 
sales manager has been appointed to 
operate out of the Zuricli office. A sales 
manager also will be named for Latin 
.\merica. 

Aero Design is currently laying out its 
adiertising program for tfie coming 
months and plans to invest hcasily in 
national and international advertising. 
The company plans a program of ao- 
sertising and promotion in local areas 
aimed specifically at particular local 
industries. This approach, which will 
be supported on a cooperative basis by 
-Aero and its distributors, is designed to 
gise the distributor mote specific help 
w’ith his indis-idual sales problems. 
Military Sales 

WTiilc primarily a commercial air- 
craft builder. Aero Design has sold 
Cominaiidcts to the military, and the 
company is increasing its military sales 
efforts with tlie establishment of a sep- 
arate department for military sales. 

Aero made its first military sale in 
1952 when the .'\riny bought tiic Com- 
mander, designated YL-2(i. for evalua- 
tion. Aero feels tliat it had tlic best air- 
craft in the competition, but lost tlic 
contract because of inadequate produc- 
tion facilities. 

In 1953, the .Mr I'orce needed a small 
transport to fly President Kisciiliowcr 
between the White House and his Get- 
tysburg farm, 'llic Commander was 
clioscii, and the Air Force ordered 15 
of them. Pile Army has bought five 
Coiiniiaiiders for executive use. 


Distriliiitors say tluit presidential use 
of tile Commander has helped their 
sales efforts and lias helped comince 
some reluctant businessmen that light 
twin transport operations are safe. 

Aero Design hopes to sell more air- 
craft to the Air Force under a new con- 
cept of using such aircraft as tlie Com- 
mander under commercial operating 
practices. This would mean the .^ir 
Force would buy parts and service from 
Commander dealers just as business air- 
craft operators do. To help this sales 
pitch. Aero lias retained Lytle Engineer- 
ing Co. to write new handbooks and 
parts manuals, which will meet military 
standards, for all Commanders. 

Tlic company is soK ing anotlier seri- 
ous deficiency in its military sales efforts 
witli the construction of new produc- 
tion facilities at its Bothanv. Okla. head- 
quarters. The new Si. 5 million build- 
ing. which is to be ready in September, 
will help relieve the military of any con- 
cern over .Sero’.s production capacitv if 
it w-ants to buy more of the company’s 

Production is now between 1 8 to 20 
aircraft a month at its present cramped 
facility at Bethani'. W'licn the nciv plant 
is opened, production can be more than 
doubled. So far, .Aero has built mote 
than 500 Commanders and ha.s about a 
six niontli backlog. 

The new plant will provide 126,000 
sq. ft. of production space, including a 
120 ft. by 360 ft- assembly line area. 
Production will be moved to tlic new 
building, wliicii can be c.steiided as 
more space is needed, and modification 
work ivill be done in Aero’s present fae- 



New Southwest Airmotive Base 


I'aking recognizable shape is Southwest .Mrmotive's new multi-million business aircraft 
center at Love Field. Dallas. Tes. \0siblc is the reccnllv opened 11-acrc concrete raiuji 
surtounding the first completed liangat, which is the nucleus of a five-unit 880-ft x 160-ft. 
building. In the fureground, right is the neatly completed PkincD-Tel 400-ft. x 80-ft- 
stonige hangar. To the right of the larger hangar will go a tivo-story terminal building and 
operations center to be completed bv carls 1958. The expanding business plane service 
center will cost 54 million on completion (AW Oct. 8. 1955, p. 105). For the fiscal year 
ending May 31, 1957. Southsvest expects to gross 58 million. 
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New High Altitude STOL Helio 
Courier Built for Aerial Photo 


Russians Claim Planes 
Keep Waterways Ojjen 

Moscosv— Russians arc claiming an- 
other aviation first; Use of planes to de- 
frost frozen waterways and .irtificially 
extend the navigation season. Tlic 
method entails aerial "dusting" of icc- 
covered waterways with powdered coal 
to absorb the sun’s heat- ’ITic Russians 
claim that the blackened areas th.iw 10 
to 18 times faster than untreated ice. 

At one location on the Irtysh River 
in Siberia, ice reportedly was melted 
in two days using the coal dust trexit- 
ment. although average dailv tempera- 
ture was 21F, 

Tlic Russian Republic Ministry of 
Inland Shipping expects to use aircraft 
on a large scale to keep important 
w.iterwavs open for extended periods. 
It says that tests shoiv that one plane 
can treat about 50 mi. of river in about 
40 min. 

The Russian claim for inventing this 
new use for aircraft docs not say how 
long the technique has been used in 
tliat country. Bush operators in Canada 
haic been utilizing the same principal 
for vears to open frozen lakes to give 
thciii extra weeks of seaplane operation. 
One method used north of the U. S. 
border has been to coat the iced surfaces 
with black oil. 

AT&T Proposes Test 
With Air-Groiiinl Phones 

,\n attempt to develop air-to-ground 
telephone .serx’ice will be made soon by 
American Telephone dr Telegraph Co.. 
which will request Federal Comniunica- 
tioiis Commission permission to use 
present 450 m.c. UHF frequency for a 

Approximately 20,000 aircraft may be 
equipped with air-ground phone serxice 
in l6 years, if necessary frequencies and 
ground facilities ate established, accord- 
ing to industry observers. 

It mav take tn o or three vears to ob- 
tain pemtanait fccqueneic.s.' It is esti- 
mated that 40 channels mav be needed 
to take care of demand in lO years. 

CAA Approves 170 
En^ne Conversion 

Approx'al of installation of the 
I70-np. Lycoming O340-A1A in the 
Cessna HO replacing the standard 
!45-!ip. Continental is approved by 
Civil Aeronautics Administration under 
supplemental type certificate SA3-13. 

The conversion, designated Model 
170A, was developed by Doyn Aircraft 
Co., Wicliita, Kan., which offers conver- 
sion kits to 170 owners- Initial 170A 
has been delivered to Kenneth C. But- 
ler, Hutchinson. Kan., president of the 
National Flying Farmers Assn. 


Bv Erwin J. Bulban 

New York— Promising sales poten- 
tial is shaping up for a new indus- 
trial version of the STOL Helio 
Courier, originally built as a "one-off” 
model to meet the requirements of a 
.Mexican aerial photograiiiinctric firm 
for an economical high-altitiide photo 
ship. 

Basicalli- a modified H-391 Courier, 
tlic new fl-392 Strato-Couricr features 
a supercharged Lycoming GSO480- 
A1A6 340-hp. engine replacing the 
260-hp. unsupercliargcd Lycoming in 
the standard production Courier busi- 
ness plane. The new engine gives the 
Strato-Courier an altitude cupabilitv of 
28,000-30.000 ft. 

First Delivery 

First airplane was delivered recently 
til Cia Acrofoto Mexicana, which pro- 
posed the modification. CAM, now 
operating approximately a dozen single- 
and twin-engine aircraft, mostiv modi- 
fied World War II surplus types, sec 
the Strato-Courier as prosiding a re- 
iiablf platform for aerial photo survey 
missions at a fraction of the cost of 
its current fleet. The older aircraft arc 
not only becoming difficult to maintain 
because' of inaeasing scarcity of parts, 
but are also expensive to operate. 

There is a good possibility that if the 
Strato-Courier fulfills the requirements, 
the operator may replace more of liis 
current older aircraft with additional 
H-392s, Lvnn Bollinger, Helio presi- 
dent told Aviation Week. 

Bollinger is optimistic that the com- 
pany will receive additional orders for 
Strato-Courier. Currently he foresees a 
market for at least 25 airplanes in the 
aerial photo survey field in the near 
future and expects that demand will 
grow with the continued "exposure in 
the field” of the first airplane. He 
notes there are some 30 aerial survey 


firms doing this type of work all over 
the world, mainly with modified \S’orld 
War II equipment. Several aerial sur- 
vey firms already have made inquiries 
about the airplane. 

Ill addition to tlie Strato-Courier’s 
new altitude capability. Bollinger said 
its slow-speed performance should also 
make it suitable for low-altitude pin- 
|)oint photo work. I’he Strato-Courier. 
extcnsivciv fitted with wide-span slots 
and flaps, has a speed range of from 
apiwoximatelv 25 mph. to 200 niph., 
can clear a 30 ft. obstacle in about 300 
ft. Rate of climb is over 1,600 fpin. and 
endurance is approximately four hours. 

Modification of the CAM airplane 
included stressing the cabin arc-i to 
take loads of up to 1,000 lb., whereas 
the normal Courier is stressed for ap- 
proximately 600 lb, A special floor was 
installed with a 24-in. cutout area to 
take installation of optically true glass 
for the camera installation and bracing 
for tlic photo cciuipment. 

Except for a photOTOpher’s sc.it, the 
cabin behind the pilot’s seat is clear 
area six feet long and 42-in. wide. This 
former rear seat-baggage compartment 
area will be fitted with some 450 lb. of 
camera gear, 

Modified for Safely 

Ilic modifications were planned so 
that all stress problems meet CAR 
Part 03. Bollinger pointed out, al- 
thougli the plane is operating under a 
Restricted category Part 08 certificate. 
With the normal seats out, the 1 5-G 
.seat belt fittings are braced to the struc- 
ture. All modifications were made to 
retain the Courier’s normal crash safety 
features. 

Bollinger is not yet ready to talk 
specific price on future Strato-Coiiriers; 
it will probably be in the neighbor- 
hood of S45,000. depending on num- 
ber of orders- As it now stands, future 
output hinges on blocks of orders of 
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Boeing selects new 
Westinghouse 
electrical system for 707 

AtRLINES ASSURED MOST ADVANCED PERFORMANCE BY 
NEW BRUSHLESS GENERATOR, NEW MAGAMP * REGULATOR, 
NEW STATIC CONTROL PANEL 

Boeing engineers will achieve both sj/slem Teliahility and reduced mainlenanoe for 
the new 707 Strato-Linerasa resultof choosing integrated a-c systems developed 
by Westinghouse. 

The rotating rectifier a-c generator eliminates commutators, brushes and 
collector rings. It does away with the troublesome maintenance problems that 
these components force on other systems. Excitation is self-contained in the 
generator — no vulnerable power cables between the generator and exciter. 
Static circuitry gives sealed-in accuracy, assures system reliability. 

The systems are tailored to meet the requirements of the airlines using three 
or four generators rated 30 or 40 kva, and, of course, the systems have 
automatic protection. 

Contact your Westinghouse sales engineer for complete information about 
this new integrated electrical system, or write: Westinghouse Electric 
Corporation, Aircraft Equipment Department, Lima, Ohio. j-osks 

you CAN BE SURE ...iFiTh\A^stinghouse 





about 10 each for production runs. 
First production plane could be dc- 
lixeted in four months, with others 
following at onc-a-month interxals. 
Bollinger states, 

’I’he Strato-Courier project was de- 
veloped and built at Ifclio's research 
and dcs'clopmeiit center at Norwood, 
Mas.s. The company’s main production 
facility is at Pittsburg, Kan. The latter 
is now turning out H-391s on a two-a- 
month schedule. Appro-vimatcly 4S 
11-391 Couriers arc now in the 6c)d. 

Thus far the airplane ha.s been in- 
solved in two crashes, according to 
Bollinger, with no injuries suffered in 
either ease. In one instance, the plane 
was taking off from a muddy field 
downwind, with 1,200-lb. aboard. The 
pLine hit a tree and cartwheeled, land- 
ing on its back. The other crash in- 
vohed .1 takeoff at dusk, downwind, 
the wingtip striking a knoll. Both oc- 
cupants emerged unscratched, Bollinger 


PRIVATE LINES 



Joseph K. Salzman, 60, superintend- 
ent of maintenance for General Motors 
Air Transport Section since 1952, died 
after a thrce-«'cck illness. A pilot since 
World War I, Salzman began his execu- 
tive Hying career in 1930, 

Ninth annual Beech safeh' and 
efficiency clinic for owners of planes 
manufactured by the company begins 
Mar. 18 and will extend through 
September coxeiiiig mote than 30 loca- 
tions throughout the U.S. Factory 
inspection teams will check planes 
brought into distributor bases; tire 

their \icinity of their arrival. Last 
year the clinic checked 1,350 Beech 
Bonanzas, Twin-Bonanzas and 18s. 

Medium-higli frequency radio trans- 
mitter-receiver with transistorized power 
supply, contained in a i-ATR case 
weighing less than 12 lb., is being mar- 
keted by Transval, Culver City, Calif. 
Ttansxal Mk. IV has a ftequenev' range 
from 2-10 me., witli six crystal con- 
trolled transmitting and six receiving 
ehaimels for the entire range. Transmit- 
ter |)()wcr output is approximately 35 
watts into quartet svave antenna. Re- 
ceiver audio output is 10 watts. 


gockbesloi will conlinae lo develop wires lo meet the aircroFt In- 
dustry's rxeeds. Find oul jusl how Rockbeslos can help solve your 


pjOCKBESTOS PRODUCTS CORPORATION 



Cessna 310s ordered bv the Air I'orcc 
will be fitted witli an Aircraft Radio 
Corp. -Model SOh' replacing the stand- 
ard Lear navigation aid; an additional 
oxygen port will be added to provide 
five and a Wilcox glide slope indicator 
will be incorporated. Ait Force is get- 
ting SO Model 310s at a cost of over S5 
million. 
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50 % greater elevation means 
larger weldments ... faster welds 
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HERE’S HOW 
SOLVE YOUR 


WALLACE HAMILTON'S |ob is 
designing equipment for storing and 
transporting a missile and position* 
ing It for flight. Mr, Homilton is Chief 
Engineer of the Special Products 
Division and under his control over 
100,000 annuol man*hours of engi- 
neering tolent are ovoiloble for 
developing transtoiners ond launch- 
ers that use Cleveland Pneumatic's 
years of experience In designing and 
making heavy-duty equipment, shock 
obsorbers ond special mechanisms. 


OUR SPECIAL PRODUCTS DIVISION CAN 
MISSILE GROUND-SUPPORT PROBLEMS 


Notv, every sub-project connected with the firound-support 
pliiisc of your missile program cnn be combined into a 
single contract. 

Save man power. Save time. Concentrate your available 
engineering and manufacturing facilities on your missile 
project- Cleveland Pneumatic will handle the complete 
ground-support project for you and will provide single 
responsibility for the entire project from the time the site 
is cleared to finished launcher ready to fire. 

LAUNCHING TOWERS AND TEST STANDS -Years of 
experience in the design and fabrication of heavy-duty struc- 
tures and highly precise mechanisms and controls that can 
delicately adjust and position massive missile and structural 
components enable Cleveland Pneumatic to design all types of 
launching and test stands for any size missile including ICBM. 
PORTABLE LAUNCHERS-Portable units make fullest use 
of our experience as a leading manufacturer of handling 
devices, hydraulic movers, mechanical actuators, and the 
required systems of interlocking controls and safety devices- 
SHIPBOARD LAUNCHERS -Pitch and roll can be compen- 
sated by combinations of Cleveland Pneumatic hydraulic 
cylinders and National Water Lift Division zero-positioning 


actuators, working under the conttol of NWL hydraulic 
valves and controls. 

GROUND TRANSPORT EQUIPMENT-Vehicles for trans- 
porting the missile to the launching site can incorporate 
impact-absorbing devices perfected by Cleveland Pneumatic. 
ON-SITE SERVICES— Architectural and engineering services 
for on-site construction are available from Cleveland 
Pneumatic under our one-responsibility contract with 
missile builders. 

Tlic Special Products Division is ready to start today on 
your missile ground-support project- The result will be equip- 
ment that will provide maximum ease of handling and 
smooth operation, reducing the manpower and time required 
for your ground-support operations. 


Your missile project... and creative ensineering 


Iofi«rh«ed ro Cleveland Pneumotid 



eimim pmumk 



Lorga kydroulic oc'uator for support- Artist's rendering shows o sloring-lronsporting vehicle 
ing o fighler plane vnderneoih Ihe suitoble for over-the-rood or airborne movement. It wos 
fuselage of o 8*36 Bomber. designed and developed by Cleveland Pneumoilc's Spe- 

cial Products Division for o lorge missile manufocturer. 


Complete lest stand and launching focililles lor 
on intercontinental missile con be designed, 
engineered, produced and erected by our 
Speciol Products Division. 
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A Progress Report on Faculty Salaries: 

UP... But Not Nearly Enough 


The chart on this page provides a report of 
die progress being made in solving a problem 
of crucial importance to every American. Tlie 
problem is that of seeing that college and uni- 
versity faculty members get decent salaries. 

This new chapter, whicii brings the story for- 
ward two years— from 1954, when it was last 
dealt with in this series of editorials, through 
1956— has a decidedly cheering element. For 
in the last two years faculty salaries have made 
real headway. 

Two Years of Improvemenf 

In 193-4, in terms of wliut their salaries 
would buy. faculty members as a whole 
were actually worse off, by 5%, than they 
had been fourteen years earlier. As the 
chart shows, over the same period the real in- 
come of the average industrial worker had in- 
creased by almost half. And, in what it would 
buy, the income of the average physician, with 
professional training comparable to that of 
the average faculty member, had jumped by 
80%. 

In 1956, however, the average faculty 
salary would buy about 12% more of 
goods and services than it would in 1940. 
nelaiivp to where they were two years be- 
fore, faculty salaries showed a larger gain 
over the two years than those of any of the 


other groups whose salary progress is 
charted. 

This movement of faculty salaries in the right 
direction has many contributing causes. Tlie 
biggest single boost was given by the great Ford 
Foundation gift of half a billion dollars to our 
colleges, universities, and hospitals, almost half 
of wliicii was ear-nsarked for faculty salary in- 
creases, Gifts from business firms have also 


What h Hoppening to College FocvIiy Solories 





helped a lot. And so, in many cases, have 
stepped-up money-raising campaigns by alumni 
groups and cooperative regional and state 
groups of colleges. 

Still a Long Way to Go 

However, faculty salaries started their 
ascent from such a dismal depth that they 
still have a long, long way to go up before 
there is room for the comfortable coiivic- 
lion that they are fair, or even safe, from the 
standpoint of protecting the nation's vital 
interests. It still remains possible to find many 
shocking companion pieces for the following 
incident recently reported to a McGraw-Hill ex- 
ecutive group, working on problems of financial 
aid to higher education, by the president of an 
illustrious small liberal arts college. 

“The recruiting officer of one of our large 
industrial companies came to our campus a few 
weeks ago,” the college president said, “and 
offered five of our seniors higher salaries to start 
working for that company when they are gradu- 
ated next June than the salary received by any 
memberofour faculty. And theseniors, of course, 
promptly went to tlieir professors to seek advice 
on whether or not they should accept. It doesn't 
take much imagination to see what this sort of 
thing does to the morale of a faculty.” 

Senior Teachers Fare Badly 

One of the more devastating things it does, of 
course, is to make the more experienced college 
and university faculty members receptive to the 
idea of going to greener pastures, currency- 
wise, in business and industry. 

For these senior faculty members the 
financial pounding in the past 16 years has 
been even worse than the chart indicates. 
While the average real salary gain reported 
by the chart has been 12%, the average 
salary of a full professor still buys less 
than it did in 1940. This is because most of the 
salary increases have gone to beginning instruc- 


tors, for whose services industry has been pro- 
viding the sort of competition reported by the 
liberal arts college president. 

And it creates this financial lackluster of 
posts as senior college faculty members right 
at the time their services are needed more than 
ever to handle the oncoming flood of college 
and university students. Between now and 1970 
college and university enrollment is expected 
to double. 

What is Needed Now 

What is clearly needed is a continuation 
and intensification of the drive to increase 
their salaries to a point where college and 
university faculty members will be sharing 
somewhere near fully in the general pros- 
perity of the nation. It could be counted good 
progress in this direction if over the next two 
years faculty salaries on the average were to 
go up another 12%, with most of the increase 
concentrated in the senior faculty ranks. And 
this can be made possible only through more 
otitside contributions. 

There is reason to be encouraged by the prog- 
ress that has been made over the past two years 
in bailing college and university faculty mem- 
bers out of the terrilde financial hole into which 
they were allowed to slide. But there is the most 
urgent occasion to keep at it and harder. 


T Au message is one of a series prepared by the 
McGraw-HiU Department oj Economics to help 
increase public knowledge and understanding 
oj important nationwide developments that are 
oj particular concern to the business and pro- 
jessional community served by our industrial 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts oj the text. 

PRESIDENT 

M<GRAW-Hlll PUBLISHING COMPANY, INC. 
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British Accident hivesligaliou Report: 


Ground Control Faulty in Vulcan Crash 
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are all of the physical 
ies industry needs. Here, 
s a pool of trained man- 
in the aviation field be- 
piesencB of the 
installations and 


power m the c 
cause of the 




plenty of elbow room for air- 
craft industries of almost any 
type. Jacksonville also has three 
- • • - - Com- 


type. Jacksonville also ho: 


[undred r 
ivailable ; 
sites from one to 30.000 o 

Write today for "THE JACK- 
SONVttLE STORY." a depend- 
able factual outline of Jackson- 
ville's odvantages. All inquiries 
and negotiations are com- 
pletely confidential. 
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LUBRICATBD ONLY BY kADIOACTIVE HOT WATER 
GRAPHITAR BEARINGS SUCCESSFULLY 
WITHSTAND 50,000 MILE TEST IN ATOMIC 
POWERED SUBMARINE U.S.S. NAUTILUS 



THE UNITED STATES GRAPHITE COMPANY 
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DEVELOPED BY LOCKHEED TO EXPEDITE DSAF'S 
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Look what happened when we took a 
“second look” . . . and we always do! 


Each electric system development 
at Jack & Heint* involves not 
only the design of primary com- 
ponents but also a re-evaluation 
of every auxiliary component . . . 
often with outstanding results. 

Take the current transformers 
shown above, A new high- 
performance a-c system called for 
40 of these standard units. They 
are shelf items designed for high- 
power sensing. But 32 of the 
needed transformers could oper- 
ate under low-power conditions. 
So, J&H engineers took a ' second 
look” . . . saw the possibility of 
improved performance and re- 


duced weight thru redesign of the 
standard unit. 

Significant results: 

• Smaller. Lighter— the new J&H 
current transformer, using a low- 
power sensing circuit, weighs only 
0.125 lb compared to the standard 
0.53 lb . . . and is half the size. 

• Better Characteristics— the new 
unit shows a marked improve- 
ment in accuracy for load division 
and a substantially reduced cir- 
cuit impedance effect. 

• Improved Electric System— the 
32 J&H transformers give the 
system over-all performance im- 


provement plus 0 weight savings 
of more than 12 pounds! 

Re-evaluation of everyauxiliary 
component, however standard, is a 
rigid engineering policy at Jack & 
Heintz, Without fail, the end re- 
sult is the same . . . better perform- 
ance. reduced size, less weight. 

Planning a new electric system 
for aircraft, missiles or ground 
power? Put the vast experience 
and thoroughness of J&H to work 
for you! Write Jack&Heintz, Inc.. 
17635 Broadway, Cleveland 1, 
Ohio, Export Department: 13 
East 40th Street, New York 16, 
New York. 
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Seaplane 

Speeds 

Service, 

Cuts 

Costs 

for 

Cameron 


CAMERON IRON WORKS, INC., 
Houston, Texas, manufacturers of high- 
pressure, off-shore drilling controls and 
svcil-head equipment, use their Cessna 
180 on Edo Amphibious Floats for sales 
and off-shore service, 

"This plane enables us to serve off- 
shore insinuations in the shortest time 
possible," says Herbert Allen, General 
Manager- "We are now able to make 10 


calls in the same time previously re- 
quired to make one. 

"In addition to saving us valuable 
time, our Amphibian has enabled us to 
reduce service expense. The cost on the 
crew boats previously used was $6S for 
an 8-hour day. The plane operates at a 
cost of $22.46 an hour, but in that hour 
we are able to do what used to be a full 
day's work." 


EDO, WORLD'S FOREMOST MANUFACTURER OF AIRCRAFT 
FLOATS, makei a complete line of standard and amphibious 
floats for many types of oirplanet. Could a vertatile, rvgped 



lighting system and nhat he reported lo the 
pilot. This has been considered by Mr. F,. S. 
Calvert, R.A.E., who is an expert on Hglil. 
ing and the tramllion problem. If it is as- 
sumed that the lights were visible for 6011 
yd., that the ivord.s spoken were in fact 
said, and that Calvert's ideas are correct, 
the conclusion cm be drawn that the air- 
craft was not higher than 100 ft. for about 
6 sec. prior to impact. 

This depends npou a incniorv of time, 
and I am inclined to think that events 
could have happened much faster. 

(e) Controller: The Controller is under 
Ihc impression that the needle of the error- 
inctcr which indicates departure from the 
glide path did not go below- aero after the 
point SC ft. high (I00'?l), that the "data- 
good ’ button was not operated, that Ihc 
warning light did not come on. Tile echo 
on the aeimnth display was of good strength 
until it disappeared at 400 yd. from the 
runway, possibly due to tain clutter. There 
was no ram clutter up to that point. 

If this account is w-hat actuallv happened, 
then there is the cleat implication that the 
Elevation Tracker failed to track the air- 
craft echo correctly, at least during the final 
lew seconds prior to imp.ict. 

(fl Tracker: The Tcaclccr has been suffer- 
ing from nervous debility, and consequently 
It could be claimed that her evidence is siis 
poet. In addition, her evidence has to be 
iiiteiprcted ven' carefullv. for she could hear 
wh.af elevation errors were being given by 
the Controller, and on the day after the 
event, she sasv the talk down transcript. 

Tracker's Recollection 

.\ccording lo her, the echo was tracked 
continuously, until it was lost in clutter at 
a range a little smaller than i mi. There was 
little or no ram clutter. She noticed a very- 
fast rate nf descent at a range of about two 
miles, and drew- the attention of the Con- 
troller to it. This had stuck in her mind 
because of the unusual speed of Cracking 
required. Towards the finish of the ap- 
proach, there was no similar rate of descent, 
riiis has puaaled her ever since and she 
cannot explain whv it made no impression 
upon her. if in fact it did occur. 

TIic Tracker docs not iiavc the glide path 
marked upon her display. A knowledge of 
height rclatKe to Ihc glide path can only 
be inferred relative to the permanent echoes 
or the limits of the clcs-ation scan. If the 
ancraft signal is large, the permanent echoes 
would be unobtnisbe. For these reasons, 
I have discarded the remainder of the Track- 
er’s verbal evidence, since it is so obviously 
tainted with a knowledge of the transcript. 

What is perhaps of greater significance 
is her account in the post-accident report, 
written 15 minutes alter the accident and 
before it was known that G.C.A, might be 
implicated. "After a mile he seemed to 
settle nomiallv." .And again in a furtlier 
report written a few hours later, ".Alter 
two miles the aircraft descended further 
below the glide path and after corrections 
appeared lo return to glide path approxi- 
matclv 1 mile. Approach then seem^ nor- 
mal until I switeW off my light on com- 
pletion of ruu." 

The crmcliision to be drawn from tlic 
Tracker’s evidence is that after I mile the 
oirctaft did not descend rapidly, and that 
the rate of descent was less than that w-liicli 
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ROHR’S BIG ROLE IN THE 
COMMERCIAL JET AGE 

Because of far greater design, engineering and production 
know-how in the Bold of power packages Rohr has betn 
chosen to bmid complete, reaJy-lo-iailall power packages 
lor America's great, new jet-powered oirlirters — the Boeing 
707, the Convair 880, the Lockheed Eleclra Propjet (all 
shown above). 

Actually, current programs at Bohr include the production 
of power packages and jet pods for fifteen leading commercial 
and military planes — plus many other major aircraft com- 
ponents including stabilizers, eles'ators, fuselage sections, 
pneumatic system components, high strength weldments, 
brazed stainless steel honeycomb sandwich panel structures 
and metal bonded panels. 

When it comes to design, engineering, and production 
know-how in aircraft comixinents, come to Rohr. 
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occuircd at o range of around two miles. 

(g] The Flight Rath as given b\ the 
C-C-\. Record; If the aircraft descended 
from "80 ft. high.' I’oint in Fig. lA. to 
ground at Point I. the ascr.igc rate of 
descent must have been around 2.600 ft./ 
min. .\llovvmg for the cheek so th.it the 
aircraft cnix hit at 180 ft. 'min., the rate of 
descent must base reached TOUO ft./juin. 
Ill the check, starting at a height of 95 ft.. 
the ac'ccicration svould amount to .8G. and 
10 deg. of elesatot svould be required. 

'Ihis is a possible, but veis improbable 
maneuver. It is nccessati’ to allow for the 

f ossiblc loleraiiees in position and time of 
oint A with reference Point I. .\lIowing 
all the faetois to operate in the same dirce 
tion. it is considered that the height at 
might be 50 ft. loner and that the time 
taken from Point .A to Point 1 might be 
increased by 4 sec. In this case, the rate of 
descent would have to reach a value of 
2,000 ft./min. needing 6 deg. of elevator 
movement. 60 ft. of height and .5C in the 
check. There is no doubt that this would 
appear to be a reasonable maneuver. 

Tile C.C. \. plot shows an inctc.isiiig 
oscilLilioii about the glide path. Tlic svhole 
flight path, excluding the last descent, can 
be aeliiesed with mean elevator movements 
of = 2 degrees (ilO lb. force and 3; .5 
in. slick movement) and an associated ex- 
cess G of less than 0.2. The final push at 
.\ could be achieved with an elevator move- 
ment of 2. 5-3.0 degrees and a G approsi- 
mately —0.25. 

of judemenl or an accidental slip, can be the 
basis for explaining what happened, it is 
nece.ssjrv to postulate various Iheoiies and 
test them in turn. 

The three persons involved are the 
Tiackcr, the Controller and the Pilot. 

(a) Starting svith the* Tracker, it is 
possible that she tracked the aircraft incur- 
rectlv, oscr p.irt or the whole’ of the ap- 
proach. In fact, the CoiilroUcr's cvidcne-c 
implies that the tracking was incorrect after 
Point .A and he suggests that the error made 
indicated the dotted flight path in Fig. 1-V. 
It could be argued that owing to the- last 
rate of descent, the Traeker lagged seriously 
lichind, became confused and failed to 
operate the "data-good" button. 'I'his is 

E nssihlc, but I do not think it is probable 
ir the following reasons: — 

(II The Tracker was very experienced. 
In two flights ill which the X’ulcan and the 
flight path were simulated by a Prince, an- 
ollicr tracker of similar experience tracked 
the echo satisfactorily altlimigh it appeared 
to me that there might have been a time 
lag during the fast descents. 

(iil If the Controller's story is correct, 
the lag would have had to be of the order 
of ITU ft., which is much larger than can 
he accepted. 

(iii) Tlic A'lilcun gives a good echo. All 
the evidence from other users suggests that 
the echoing area for the aiicraft in approach 
attitude with undercarriage down is quite a 
bit larger than the head-on value. There 
was little or no rain clutter. The pcmia 
nenl echoes for the site arc not excessive. 

(iv] The Controller has slated in his 
post-accident report ".-Vircraft was not ob- 
served from 400 yd. to touchdown. This 
inipht have been due to t.tin clutter at that 
point. Response had been good up to that 
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Five times 

the population of 

London and New York 


1 HE world’s two most populous cities would have to become 
limes larger to accommodate all the passengers that flew the world's 
scheduled airlines last year. There were 80,000,000 of them - 
15% more than flew in 1955, And the number of airline 
is expected to grow to 90,000,000 in 1957, 

As passengers and load factors increase, so does the need for new 
and better aircraft — serviced by ne^v and better petroleum products. 
Esso Marketers provide the growing aviation industry with highest 
quality fuels and lubricants, perfected by 50 years of Esso research. 


A Good Sign to Fly to 


8 OUT OF to OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE 
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point." The rain was vciy* light, and the 
ratio of aircraft echo to rain echo increases 
as range decreases. Gilculatioii .shows that 
to obtain an echo from rain equivalent to 
tliat of a larK aiicraft the precipitation 
would have had to be in excess of 100 ii.ms. 
per hour. This intensity occurs scry rare!;. 
An alternative cxplanahon for the loss ot 
the signal at 400 yd. is thal the azimuth 
aerial liad been servoed to a Ion aiigie as 
It would have boon il the tracking had been 
roughly cortccl. 

(bl It is possible to obtain sidc-lolic 
echoes, and the Tracker may have tracked 
on the upper one. For reasons given previ- 
ouslv. 1 do not think this is likely to have 
liappcned tor any length of time. It is pos 
sihle that in the last stages prior to impcl- 
it the gain was not correctly manipulated, the 
aircraft echo could become very large and 
an error in the discction of the eclin might 
have occurred. 

(c) It is possible to track the echo with 
the edge of the cursor, and it is not un* 
known for this to have been done. I have 
considered this possibility very seriously. 

It can easily be shown that the lower edge 
of the cursor was not used on the 8-milc 
displav. However, it could be postulated 
that when the aircraft did a fairlv rapid rate 
of descent around 2 miles, tlic Tracker 
lagged behind and got the echo on to the 
lower edge, and in her concentration upon 
the tracking, mistakenly continued to do so. 
This would put the aircraft at a imicli lower 
altitude and would allow a reasonable rate 
of descent just prior to impact. Tlie nmc 
on Fig. l.A shows the flight path that would 
have resulted. It will be seen that it agrees 
with the Controller's statement about Ihe 
behaviour of the enor meter after Point A, 
and with the eye-witness accounts of the 
lowness of the aircraft. In spile of these 
agreements, I do not think this theory is 
very probable, for the following reasons; — 

(i) It involses an enor by the Tracker 
lasting over 25 sec. 

|ii) it would necessitate the aircraft de- 
scending at between 2,400 and 5,600 ft./ 
min. .Mthougli possible, it is acrodvnami- 
cally most improbable, and involves the 
pilot in coniniitting a serious flight error 
over a period of 9 to 12 sec. 

(iiil It brings the aircraft down to the 
break-off height at a range of 1} ouni. 

(iv| There would have been a discrepancy 
of 220 ft. between the altimeter height and 
tlic G.C..A. height derived from range. The 
pilot should have noticed this, but in fact 
was satisfied that there was reasonable 
agreement. 

I have been unable to postulate any other 
feasible tracking errors. 

(d) Turning to the errors thal the Con- 
troller could have made, it is necessary- to 
examine the hypothesis that he erred in Ihe 
last elevation message and should have said 
'’Going below the glide path, SO ft. low." 
Instead of being at Point A, the aircraft 
would have been at Point B. 

It is immediately obvious tliat the result 
ing Right path agrees with the Tracker's 
description, given oiilv a lew minutes after 
the approach, that "alter one mile he seemed 
to settle iiormallv." The rates of descent 
involved. 1,300 lo 1,400 ft./nim.. arc en- 
triely possible in viciv of the average of 
920 ft./min. for the approach as a whole. 
Tile only evidence that must be discarded 




REVERE FUEL METER 



reads 
directly 
in pounds 


No more separate sampling of militory oviolion fuels to determine 
speeifie gravity ... no more computations lo convert goltons into 
pounds. This new Revere Gravimetric Meter measures fuel delivered 
from lank truck or fueling pit to plane directly in pounds ... in one 
eosy step. 

Because fuel energy is proportional lo weight rather than volume, 
the new meter facilitates precision flight planning. Il also minimizes 
errors in weighband-bolance computations. 

It contains two measuring elements . . . o highly accurate Neptune 
Red Seal volumetric meter, coupled with o sensitive Revere Densi- 
tometer which continuously measures the density of the fuel passing 
through Ihe meter. The Grovimetrie Meter automoh'colly compen- 
sates for changes in density caused by temperature voriation or 
change in type of fuel, ranging from 5.4 lo 7A pounds per gallon. 
Accurote to 0.5% of totol delivery. Flow range Is 250 to 2,200 ppm 
ot density of 7.4 ppg; 250 to 1,600 ppm ot 5.4 
ppg. Other flow ronges ovailoble. Meets op- 
plicoble sections of MIL Specification F-8615. 

Write lodoy for Bulletin 1040 
, , , full detolls of the Revere 
Crovlifftrie Meter for Ground fvsllng 


CORPORATION Of AMERICA .> 

WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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Research and development at Lockheed 
Missile Systems Division laboratories 
in Palo Alto is of a most advanced nature. 
Particular areas of interest include microwaves, 
telemetering, radar, guidance, reliability, data 
processing, electronic systems, instrumentation, 
servomechanisms. Inquiries arc invited 
from those qualified by ability and experience 
for exploratory efforts of utmost importance. 
Hem members of the Lharonics Division 
discuss systems radar probiems reialed to 
measurement of missile trajectories. Left to right: 
K.T.Larkin. radar ami command guidance; 
Dr.S.B.Baidor/. bead of the Electronics Division, 
Dr.H.N. Lei/er (standing), solid state; Dr.R.J. 
Burke, telemetering; S. Jonken, product engineering. 


MI!=iSir,K SYSTKMS DIVISION 
research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 
P.VLO ALTO • SONXVVAI-E • VAN NITVS 
CALIFOItNIA 
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Significant developments at Lockheed 

Missile Systems Division have created 

new openings for: 

Controls Systems Engineers -to analyze 
and synthesize complex automatic 
control systems. 

Inertial Cuidanec Engineers -to perform 
systems analysis and design of inertial 
guidance systems. 

Infrared Specialists -lo perform 
preliminary systems design and 
parametric optimization of advanced 
infrared detection systems. 

PaU Processing Systems Specialists - to 
perform advanced system development 
and design in new techniques of 
automatic data processing. 

Weapons Systems Specialists— to perform 
basic analysis and systems evaluation 
of advanced weapons systems. 

Electronic Prodnet Engineers — lo 

translate laboratory electronic systems 
into prototype models meeting the 
rigid requirements of modem weapons 

advanced radar systems associated with 
guided missiles. 

Theoretical Physicists —to analyze 

propagation of electromagnetic waves 
throu^ the ionosphere and through 
dielectric materials and study radiation 
problems pertaining to advanced 
antennas in the microwave and 
millimeter domain, including scattering 
problems related to the reflection of 
electromagnetic waves from simple 
and complex boundaries. 

Experimental PhysicUu— to investigate 
microwave circuit components including 
ferrites and various millimeter wave 
techniques such as MAZUR. 

Anlcona Specialists— to design and 

develop airborne antennas and radomes 
for high speed missiles for 
telemetering, radar, and guidance 


Video Specialists —lo develop advanced 
systems for the transmisrion of visual 
data by electronic means. 

Circuit Desi^ Specialists - to design 
telemetering and guidance systems 


Positions are open at the Palo Alto Research 
Center and Sunnyvale and Van Nuys 
Engineering Centers. M. H. Hodge, 

M. W Peterson and senior members of 
the technical staff will be available 
for consultation at the convention hotel. 
Phone PLaza 14860 or 14S61. 



SAFETY 

IS that by the Coiifrollcr about the move* 
iDCnt of the error meter after his last eleva- 
tion message. Only one person is involved 
:ii making the error. The evidence oi the 
Co-pilot regarding the lights lit.s. although 
for reasons given earlier, not too much 
neiglit slioulrf be given to this. 

In spite of the agreement with cirenm' 
stantiai evidence, this theory is not probable 
for the following reasons. 

(i) A slip of the tongue is quite feasible, 
blit tills u'Duld ineaii that the Controller 
would be aware that the aircraft was low. 
and would certainly have given further cor- 
rections. The theory is onlv tenable if an 
iiivetsion in thought as well as speech oc- 
curred. This type of human error is ex- 

(iij It also involves the assumption that 
the Controller did not look at the error 
meter after the message. If this is so, a 
simpler solution, not involving a double 
enor, is possible. 

(e) The simpler solution is that the 
Tracker followed the aircraft echo more or 
less accurate^, but that the Controller did 
not pav sul^cient attention to the ettor- 
meter aftei the point "80 ft. high." 
Controller's Patter 

It can be seen from the transcript at the 
t.ilk-down that after this pomt, the Con. 
Irollct's patter n*as concerned with range 
and corrcction.s in azimuth, 't'his shows 
that lie was mainly looking at the azimuth 
di^lay. It is generally recognized that it is 
difficult to watch both error-meter and dis- 
plav at the same time. 

On this basis, it is possible to formulate 
a theory which appears to be a reasonable 
compromise with the ewidence. .\fter "100 
fl. low" (100510) to "on the glide path" 
(10054H) the rate of descent appears to 
liaie been low. of the order oi IsO tt./min„ 
and tills was noticed by eye-witnesses. After- 
wards to 100551 it appears to have increased 
to at least 300 ft. /min. It is therefore pos- 
sible that the Tracker mav have erred slightly 
on tlie high side in bisecting the echo. If 
the latter limit for the time of impact, 
100601, is taken, the tolerances given in 
para. 9 (g) are possible, and the resulting 
rate of descent, afllioiigli high, is acecptablc- 
During the descent, it is not unreasonable 
to postulate that the Tracker lagged behind 
by 30 ft., especially if a fairly large echo wus 
being used. Tlie error-meter would have 
reached zero about 5 to 6 see. prior to im- 
pact and the warning light would have come 
on about 2 sec. before impact. If the 
Tracker switched her light off when she lost 
the echo [ust after half a mile, il inc.im 
postulating that the Controller did not 
observe the meter for ,i period of 7 to 8 
sec. This i-s not iinreasnnable as he ssas 
husv ss'itli azimuthal conections and his last 
two elevation messages had been spaced III 
see. apart. If he glanced at the meter dur- 
ing the first 5 see. he would be left svilli 
the impression that the aiier.ift was relum- 
ing to the glide-path. The warning light 
Clime on too late to he of am value. 

'Ibis is as near as 1 have Ireen ,ihle to get 
to aiiv reasonable explanation of what hap- 
pened. It would me.in that the Controller 
made an error of judgment, preferring to 
eonceiltratc on ii/inuillial instead of eleva- 
tion information, not expecting an;- sudden 
de.sccnt to occur at such a late stage in tlic 
approach. 


3\'hatcvcr the reason for the error in the 
G.C..A. truck, about one matter there can 
be little doubt. The last elevation message 
was given by the Controller when he 
thoiiglil Hie .iircraft was .it a point more 
than three qreirters of a mile from touch- 
down. at a height in excess of 300 ft., under 
poor weather conditions, lliis is so. irre- 
spective of the condition nf the C.C..\. 
equipment or its setting up. He eontiiiued 
talking for a further 20 sec. and it is curious 
no further height information was given. 

The Controller has explained tliat he 
lliought the aircraft was above or on the 
glide path. Even so. this information should 
nave been given to the Pilot so that lie 
could judge his position and his raK* of 
descent, especiallv as he was approaching 
the difficult transition of going visual. 

In addition, tlie aircraft had oscillated 
conlinuonslv about the glide path and hud 
shown little signs of reaching a stable 
descent. The curious bit of patter "You're 
quite clear to land on this approach," com- 
ing during the closing seconds, even though 
it had Iwcn given earlier at the correct 
time, was of no value to the Pilot in flying 
his aircraft. Ihc time should have been 
spent in giving elevation data. 

I am unable lo postulate a really satis- 
facloty theory that would place the aircraft 
at a lower altitude than that gii’cn by the 
Controller near the finish of the appio.ich, 
to allow for a less steep descent prior to 
impact. But if any such explanation could 
be given, it follows that the aircraft must 
have lost that height elsewhere during the 
approach. The only way of avoiding the 
conclusion that no steep descent occurred 
at any time is to assume that the G.C .A. 
height record is complete nonsense. That 
I am not prepared to accept. 

Record Accepted 

I therefore accept the G.C.A. record as 
being correct, subject to the normal track- 
ing, observational and liming errors. In 
elcsation. it is typical of a servo-mechanism 
out of control. It fallows that I accept the 
existence of a steep dive after the point 
"80 ft. high," since it provides the ooly 
rational explanation of the accident that I 
have been able lo find. I admit that this 
conclusion does not follow from the ina- 
joritv of the verbal c-vidcncc given lo me, 
but this evidence is itself inconsistent. 

Ill considering the entire operation, it is 
necessary to examine what happened m 
azimuth. The aircraft crossed the center 
line roughly at mi. and was always 
north of it, in spite of three 5-dcg. cor- 
rections. .'Vs a result the Controller gave 
nnicli more attention to az.mnith than is 
nonnal. and this left liiiii less time for giv- 
ing elevation and range infonnation. 

-Mtliougli the Controller did not consider 
that he was under stress, at least he was 
being hurried more lli.in lie thought. .3 
small sample of taikdowns by other con- 
trollers chosen al random .show a spread in 
words spoken per minute of 82 to 126. 
with an average of HO. On this occasion, 
the Controller averaged 146. oiniouslv re- 
acting to the increased ground speed. 

It Is not possible lo deduce from the evi- 
dence what actuallv' happened in the C.C.A, 
truck after the point "80 fl. high." In this 

entirely upon my judgment of vvliat I have 
seen and know of the witnesses and upon 


MISSll.R SYSTEMS DIVISION 



.Assistant Section Chief 1953 


Frei! Ball's rapid progress from "fresh out of school"’ 
through positions of cvcr-incrcasing professional imporlanoc 
in not unusual at Bell Aircraft. Men with ability tradition* 
ally move last in this |>rogrcssive organization. 

And now. with the recent formation of a completely 
autonomous Guided Missiles Division, o]>portunitics are 
broader than ever before for engineers with the skills needed 
to contribute to the success of a team dedicated to Weapon 
Systems Mil nageiiieni in all its many aspects. In this and otiicr 
llehU. a wide diversity of interests are insurance that you'll 
never )<e blocked by tbc lack or limited scope of projects 
when you decide on a professional career at Bell. 

If you are stvmied in your present position.., 
if yon are looking for new and broader fields 
to conipier, investigate what Bell bas to offer. 

Write today: Manager. Technical Employ- 
ment, Dept. E.33, Weapon Svstems Division, 



• Aerodynamidtts 

• Aeronautical Engineers 

• Automatic Control Designers 

• Chemical Engineers 

e Combustion Research Engineers 

• Communications Engineers 

• Design Checkers 

• Development Engineers 

• Digital Computer Development Eitgrt> 

• Dynamic Engineers 

• Electronic Engineers 

• Electronic Standards Engineers 

• Engineering Computers 

• Enviranmenlal Specialists 

• Field Test Engineers 

• Flight Test Engineers 

• Flight Test Programmers 
a Fuel Injection Specialists 

• Gear Designers 

• Guidance Engineers 

• Gyro Specialists 

• Heat Transfer Engineers 

• Hydraulic Engineers 
e IBM Programmers 

• Instrumentation Specialists 

• laboratory Test Engineers 

• Magnetic Amplifier Speciallsis 

• Mathematical Analysts 

• Mechanical Engineers 

• Microwave Engineers 

• Minituriiation Engineers 

• Operations Analysts 

• Physicists 

• Power Plant Designers 

• Pressure Vessel Designers 
« Project Engineers 

• Publication Engineers 

• Radar Systems Engineers 

• Rocket Test Engineers 

• Servo Systems Engineers 

• Servo Valve Engineers 

• Statisticians 

e Stress Engineers 
g Structures Engineers 

• Spedfication Writers 

• Technical Writers 

• Test Equipment Engineers 

• Transformer Design Spedalists 

• Transistor Application Engineers 

• Thermodynamic Engineers 

• Telemetering Engineers 

• Turbine Pump Designers 

• Vibration S Flutter Analysts 

• Weapons Systems Engineers 

• Wave Guide Development Engineers 

• Weights Engineers 


SAFETY 


scraps of cWdeiice not mciilioncd in tlii' 
report. 1 bcH«« that tlic cxplaimtion |iveii 
above cannot be far wrong — tliat is, that in 
tlic closing few* seconds the Controller ssns 
not paying sufRciciil attention to tlic eleva- 

The question mnst l>e asked whether 
prompt action by the C.C,.\. crew could 
liavc warned the Pilot in time to lias-e 
averted the accident. It is difficult to an- 
ssver this in cMCt terms, since the actual 
rates of descent and time available for ac- 
tion arc not accuratcK known. Howescr, to 
check tlic aircraft with a cate of descent of 
2,000 ft./miii. with 6 deg. elevation, no 
pouer applied, so tliat the wheels would 
graze, requites 3.5 sec. ivith i loss of height 
of 65 ft. For 2,500 ft./min, 4.0 sec. and 95 
ft. ate uecessarv. .MIoning 20 ft. clearance 
above the ground, and only IJ sec. for the 
transmission of the warning message and 
initiation of action on the p.irt of the Pilot, 
tlic warning wonltl liase h.id to be given 
5.5 to 6 sec. prior to the lowest point of 
the Bight path. The siimiltaneous applita. 
tion of full power would nut alter these 
times significantly. The permissible tracking 
error could add 0.5 sec. 

If, therefore, a dangerous sitiuition had 
been recognized by both Controller and 
Pilot, and verv prompt action taken, the 
time necessarv to avert the crash would 
have been of the order of 6 sec. The r ilai 
period was ihereforc the 3 to 5 sec. after 
the "80 ft. high" point, and the questions 
whether the Controller observed tfie error 
meter during the last few seconds, and 
whether the warning light came on, etc., 
are largely academic. 

During this critical stage, witli tire as. 
snmed tracking error, the errormeter would 
not have gone much below the glide path. 
The cmcl departure is difficult to estimate 
since the timing and rate of descent arc 
not known with sufficient precision. How- 
evoc, to show how delicate tnis point is, the 
meter would probably have read between 
zcio and 30 Ft. below. 

Lepllv, the Pilot was entitled to receive 
enough height information by which to liy 
his alicraft safely and on which to base his 
decisions. This he did not get. On the 
other hand, if the Bight path previous to 
the "80 ft. high" point is not taken into 
account, the lime inlcrval of the critical 
phase is so .short that no one could blame 
the CrsntroUcr for nut passing further height 

The issue is, therefore, vsas the last steep 
descent unexpected, or could it have been 
fore.scen from the previous flight path so 
clearly that the Controller sivould have 
concentrated upon the elevation situation? 
I find this question c.xeeedingly difficult to 
jnsvver, hut on balance, in view of the 
circumstances, I think the verdict slionid 
be that the circumstances were such tliat it 
should be classed as a tme accident and 
that the Controller was not to blame. 

There can be no excuse for lire fact that 
no warning of closeness to ground or in- 
struction to "maint.iin altitnac" was given 
between lire critical phase and impact. It 
would not have .saved tire aircraft, however. 

Tire events leading up to the situation 
described above wore the o.vcillations of the 
aircraft about the glide p.ith. which started 
around 3 n.mi. range. From tliat point the 
Controller’s eievutiou messages were too 


FAST 

ACCURATE 

AUTOMATIC 


DATA,.' 
REDUCTION 



THE RADIATION, INC. 

DIGITAL DATA HANDLING SYSTEM 

FEATURES: 

• High-speed operation 

• Automatic programming 

• Digital operation throughout 

• Extreme occuracy 

• Flexibility 

• Instantoneous Quick-look anolog 

• Integral zero-shift, scale factor, 
and linearization 
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IVhy are some Engineers 
more successfol than others? 




THIS IS NEWS! 

No Bigger Than Thaf Fi/fer On 
Your C/gorerfe/ goioputh 

Designed to Solve Space and Weight 
Problems in Electronics and Avionics 
Vi the Size ! 'A the Weight of Stand- 

,ard_BilC;s 

Take a Cable Pull of More • Watertight — DM's meet 
Than 50 lbs. Mil-C-8384 water ii 

II Different Cable Sizes $jon test. 

'?”£en'° Warily ' "» "'“'“I- 

Groups • Costs No More. 

/odo/ for hlesi deloils and free Catalog, 

HAROLD H. POWELL CO. 


"bang-bang" am! Wo infrequent. They did 
not assist the Pitot as niucli as then- should 
to cstablisli a stable tale of descent. It ean 
be pleaded Chat Che Controilci used nor- 
mal patter and followed standard procedures. 
Nevertheless. 1 believe an experienced con- 
troller would have assisted much mote. 

I niust conclude that the talk-down in 
elevation was poor and because of its nega- 
tive character contcihnted towards cieating 
the final critical stage. The Controller is 
only responsible for passing instructions 
and information; he is not in control of the 
aircraft. The ultimate responsibility for the 
safety of the aircraft and for tbe decision 
whether it Is safe to descend below the 
break-off height tests with the Pilot. Con- 
sequently, even if the talk-down was poor, 
it was subject to the overriding judgment 
of the Pilot, and tlic Controller cannot be 
blamed for subsequent events arising from 
the poor control. 

Erratic tracking could have contributed, 
but there is no evidence whatever upon 
ivhieh to base a judgment. The Controller’s 
evidence implies inaccurate tracking — In 
fact, if literally true, no tracking at all — 
after the "80 ft. high” point. I have already 
rejected this suggestion. 

.According to M.T.C.A. School of .\ir 
Traffic Control. G.C.A. Lecture Notes, a 
tracker is taught tliat if a steep climb or 
dive is seen, the CoutroIIcr must be advised 
immediately. Miss Malcy. according to 
her own evidence, does not appear to havt 
reengniaed the last descent as steep, or docs 
she claim to have warned Controller. 

Possibly, if she had done so. it would have 
been too late, tt is possible that with the 
passage of time and the rationalization of 
her memories which must have taken place, 
her remembrance is now at fault, and tliat 
her claim that she brought the first descent 
.it two miles to the attention of the Con- 
troller really refers lo the last steep descent. 

It is not possible lo produce an explana- 
tion wliieli admits all the evidence. I am 
only too painfully aware that many of the 
above conclusions arc at variance with the 
vvidcncc given to me. that in some cases 
they arc based not upon sdentilie deduc- 
tion but judgment, and that the main argu- 
ment lor them is that they lit together to 


Conclusions 




maifuiictioning or failure. 

• The Contioller failed to warn the pilot 

• During the last 10 sec. of the approach. 

• The cauw for this descent u« probably 
the glide path. Poor laikdowns by the 

approach was subject to the overtiding 
judgment of the Pilot, the Controller was 
not to blame for events arising from the 


• I he critical phase was the first d sec. 

no height guld.rnce was given to the Pilot. 
It is very difficult to pass judgment on this 
matter, but in view of all the citcumsianccs. 
I do not think the Controller should be 
blamed. 

• No naming was given during the final 5 
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TOP SCORE With a ten-year backlog of experience in 
pioneering the new age of rockets and guided missiles . . . and 
with five major projects currently in work for the U.S. Army, 
Navy and Air Force . . . Martin’s contribution to design, devel- 
opment and operation in this advanced field of flight is con- 
tinually expanding. 

In I94«. development wos commenced on itte Uortln UATAOOli pilotless bomber lor itio 
Air Force... GOkGON. o Navy test vehicle... and the VIKING series el high-ollilude reieorch 
rockets. Within two years these were lollowed by ORIOIE. on enperlmenloi olr-lo-olr missile, 
and PLOVfB. a target drone. More recent developments Include LACROSSE for the Army.., 
TITAN, the Intercontinental Ballistic Missile for the Air Force... ond the tounching vehicle for 
proieci VANGUARD, the earth satellite, undertaken with the Novol Reseorch Loborolory os a 
ma[or U. S. contribution lo the worldwide science progront oi Ihe forthcoming InternoMonol 
Goophysicol Yeor. 




BALTIMOf^E- DEf4\r'Ef^- ORUANDO 







SIKORSKY AIRCRAFT 




DID YOU KNOW THAT 

YOUR PRESENT SKILLS 

FIT YOU FOR 
IN 

AIRCRAFT NUCLEAR 
PROPULSION 

1 CHECK THIS LIST OF | 

1 PROFESSIONAL SKILLS ^ 
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: P-4503 Aviation Week, Clois. Adv. Di*., P.O. Ho. 12. H. T. 3i, N. Y. ^ 
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PROJECT MANAGER 

Ge»»al eixtrk hn Readied the 

iisaa 



iiSfea- 



RfIochIIoii exnenieareld 



Wanted. ..an Alert Avionics Engineer 



cis.;:;;::. s.. 


CENERALlj^iLECTRIC 

AVIATION WEEK has a challenging position 


EMPLOYMENT OPPORTUNITIES 


On the inside... 



your opportunity in 

RCA AIRBORNE FIRE 
CONTROL ENGINEERING 


RCA puts you “on the inside" in the extremely rapid evohiiion of 
airborne fire control! You'll join the engineers and scientists who 




Please send a resume of your education and experience to: 


Mr. John R. Weld 
Emploj'mcnt Mgr,, Dept. 2-13C 
Radio Corporation of America 
Camden 2, New Jersey 



RADIO CORPORATION 

of AMERICA 

Defense Electronic Products 


J 


SUNDSTRAND 

AVIATION 

Has Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 



SUNDSTRAND AVIATION 
2531 nth, Rockford, Illinois 


I mt 

L.M 
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Youngsters 


A.S ihc moht rcccnllv formed cniii* 
nocriii(: laboialory of tin- Rajllicon 
Maiiiifdctiirin;! Coinpanv. we are di^' 
)>laving a itotal»)<' allribiile comiiion 
lo all lifaltliy voiitifEe'erti — \\ E'BE ING FAST! 

Known as iiic MAYNARD LABORATORY, were 

located near the cultural center of Boston in Ihc initlsl 
of a rural coinniunity. Tliia provides llie pleasures of 
suhurhaii living >rilh the eoiivenieiices of a major 
cilv close by. 

.At the .Maynard Laboratory yoiril work with a 
minimiiiii of supervision hut be able lo confer with 
men of national reputation. Here some of the country's 
finesl cnftinccrs are desi»nins and developing advanced 
coherent radar svsteins useil in the navigation and 
guidance of high speed, high .iltiiude aircraft. 

Raytheon is a growing company with young execu- 
tives and young ideas — a high (lerrcntage of our man- 
agemcnl has engineering backgrounds and experience 
which provides an excellent environment for engi- 
neers to develoj) ]>rofessiouallv. 

We offer liigii starting salaries, interesting work, 
recognition and increases eoniinensnrale with diligence 
and ability. A' on eon also avail yourselves of certain 
educational beneffis with Raytheon bearing the major 


Openings at all levels in the following fields: 
Circuit Design Mechanical Design 

Magnetic Components Systems Anaiysis 


Tube Applications 
Engineering Physit 
Radar Systems 


Microwave Design 
Specifications 
Technical Writing 


THE m mno imu joky 

P. 0. Box 87, Maynard, Mass. 


136 


S’/IAT'OM WEEK, 


EMPLOYMENT OPPORTUNITIES 



DESIGN Voii create basic design concepts b.-iscd on practical means of accomplisliment. 

Your concepts arc translated by layout draftrincii lo a more communicable 
form under your guid.tnce. In oilier word,. HOW, WHAT, WHY, WHERE 
systcniizcd. 


DEVELOPMENT You evaluate, relinc and improve; using the riiiesl PRODL'CT IMPROVE- 
MENT TOOLS. These "TOOLS” incliulc the best TEST and RESEARCH 
facilities available and you have liic added advantage of working alniig,idc 
die lop men in this firld. 


PRODUCTION You siipcri'isc ibc evolution of a ]U‘oductioii motlcl ba,cil ujion engineering 

prototypes resulting from the Design ami Devclopiricnl. Prodiiccability .and a 
bigli degree of reliability will be yonr responsibility. Vuiir job will inelndc 
the mainlainabilily and function of EIcctro-Alecliaiiical Devices. Precision 
Gear Trains and Packaged Electronics in the ficbls of Inertial Guidance, 
Avionics and Jet Engine Fuel Controls. 


operoiing os o team. Our pregrom is espemding 
and Chollengiag Opporlunilles await qualified 

iBorrs. Why not you?? 

As 0 part of our Moior, Permaaent, 

Company Expansion Program, 
new plant facilities ore 



Milwaukee offers ideal family living in 

combining cullvraE and shopping 
advantages with small fawn hospifoliiy. 

Milwoukee. 

To arrange personal, confidential 

Mr. Cecil f. Svndeen 
Supervisor of rechnfcol Emphyment 


GENERAL MOTORS CORP. 
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ELECTRICAL ENGINEERS 
ELECTROMECHANICAL ENGINEERS 
PHYSICISTS • MATHEMATICIANS 
MECHANICAL DESIGN ENGINEERS 
MECHANICAL ENGINEERS 


Write or Telephone 

M. E. JENKINS. PLACEMENT MANAGER • PAOLI 4700 

For Interview at Your Convenience 

BURROUGHS CORPORATION 

Reteouli Cwfoi 

PAOLI, PA. • On PhilaMphia-s Main Line Neor Nictoric Yoflay Ferjie 


FOR RATES 


About Classified 
Advertising, 

C^ontad 

Offic. you. 

ATLANTA, 3 

1301 Rhodes-Hoverty Bldg. 

WAInut 5778 

BOSTON, 16 

350 Pork Square 

HUbbard 2-7160 


J. MENMAM 

CINCINNATI, 37 

1825 Yorklown Road 
Swifion Village, Apt. 2 

CLEVELAND, 15 

1510 Hanrto Bldg. 

superior 1-7000 

DALLAS, 2 

Adolphus Tower Bldg., 

Moir & Akard Sts. 


PHILADELPHIA, 3 

17th & Sonsom St. 

ft/ffenhouse 6-0670 

H. SOZA«T» 

ST LOUIS, 8 

3615 Olive St. 

JEfferson 5-4867 

SAN FRANCISCO, 4 
68 Post St. 

DOuglos 2-4600 
w. wooisroN 


BUAROUGHS RESEARCH CENTER NEEDS ENGINEERS 


special Sonietldti/j 

...ONLY CERTAIN MEN HAVE IT 
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WHICH OF THESE JOBS 


CAN YOU 

FILL? 

ELECTRICAL 

AND 

ELECTRONIC 

ENGINEERS 

AND CONTROL 
ENGINEERING 

* Servo*^mechanisTO 

* Fl^bTch^System”" 

. Analog Computers 

. Military Specifications 

* Magnetic and Transistor 
Amplifiers 

ENGINEERING 

• Gyro Development 

• Servo-mechanisms ana 
FeedOack Systems 

■ Analog Computers 

• Military Specifications 

• Electronic Circuitry 

with 2 or 
more years 
experience 

I AC an^DC Servo Motors 
. Electronic Research 
. Fire Control Systems 

Amplifiers 
• Network Design 
. Inverters 

. AC and DC Servo Motors 
. Electronic Research 




MECHANICAL 

ENGINEERS 

with 2 or 
more years 
experience 

. Inertial Guidance Systems 
. Gyro Development 
. Military Specifications 
. Servo-mechanisms 
• Product Design and Packaging 
of Electro-Mechanical Devices 
. Eire Control Systems 

• Inertial Guidance Systems 

• Gyro Development 

. Military Specifications 
. Servo-mechanisms 

• Product Design and Packaging 
of Electro-Mechanical Devices 

NUCLEAR 

ENGINEERS 

AND 

PHYSICISTS 

NUCLEAR REACTORS 
. Control 
. Metallurgy 
. Physics 



Do you dare tackle tough probleins? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits- Our qualifications are high, and 
we want to be sure you can match tlie liigh 


standards of our present engineering staff. Our 
protects are too important and too complicated 
to tinst to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience. For details about thccliallenge, 
enviiomnent, and opportunity at FICo, write 
Philip F.*McCaffrey at below address. 


IFORD INSTRUMENT CO. 



EMPLOYMENT OPPORTUNITIES 


OPPORTUNITIES FOR 

Metallurgists, Ceramic Engineers 
Welding Engineers 


To 

EMPLOYERS 



Materials Test Engineers 


Engineers are needed to conduct development programs 
aimed at establishing design and manufacturing criteria 
for the application of metals to ramjet engines. These pro- 
gi'ams cover a wide variety of structural materials and 
many different manufacturing processes. 

Included are such diversified programs as: 

J The evaluation of new alloys from aluminum to 
molybdenum. 

2 The development and evaluation of new manufacturing 
techniques from welding and forming to the application 
of ceramic coatings and high temperature brazing. 

3 Investigations of the physical and mechanical properties 
of materials at temperatures from — 350®F to +3000“F 
for service lives ranging from seconds to hours. 

^ Support of the design and fabrication of experimental 

^ ramjet engines. 

Requirements exist for personnel at all levels of training 
and experience. Bachelors— or advanced degrees in engi- 
neering are required. 

Now Is the time to write that letter, or call 
John Murray, Professional Personnel 
16555 Saticoy • Van Nuys, Calif. • STate 5'8361 

marquard 



who advertise 
for MEN: 


When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only letters ac- 
knowledged are those of 
the most promising can- 
didates. Others may not 
receive any indication 
that their letters hctve 
even been received by a 
prospective employer 
much less given consider- 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 

Every advertisement 
piinted in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 

It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with "Position filled, 
thank you" written or 
stamped on them. 

We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


ClossiFied Advenislng Divijfon 

McGraw-Hill Publishing Co., Inc. 
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Framed in fhis doorway... 
vital questions for engineers 


How will it work in the air? .\l what altitude? For 
how lonp? To get the answers, nothing is spared to 
provide engineers with necessary and top-notch 
equipment at North American's <io]uinbus Division. 

Facilities include 16 completely equipped labora- 
tories. In addition, a new air-conditioned engineer- 
ing huilding. 

The Coluiuhus Division has prime responsibility 
for all North American's aircraft projects for the 
Nav> — from concept through flight. It is a vigorous, 
completely integrated organization where advance- 
ment is ha.sed on individual recognition. If you are 
an ambitious engineer who would like an unusual 


career opportunity, you owe it to your future growth 
to find out about openings in your field with us. 
OPPORIUNITIES IN EVERT PHASE OF AIRCRAFT ENGINEERING 
Aerody namicisls. Tfieriiiodv nninicists. Dy nainicisis. 
Stress Engineers. Structural Fesl Engineers, Flight 
Test Engineers. Mechanical and Structural Designers. 
Electrical and Electronic Engineers. Wind Tunnel 
.Model Designers and Builders. Power Plant Engi- 
neers. Research and Dcvelo])mcnt Engineers. Weight 
Engineers. 

Gel the full story. Write today; Mr. J. H. Papin. 
Personnel Manager, Dept. 56 d-W, North American's 
Columbus Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF . 

NORTH AMERICAN AVIATION, INC.*^ 
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Air Service 
Analysts 


College degree in economics or slo- 
lisrlcs, plus ol Feast Ihree years of ex- 

ond trafTtc dalo for C'vil Areonoutics 
^ord proceedings or the equivalent. 


insulting staff. They require creorive 
imoginotion, sound (udgment, and 
obility 10 work effectively under o 

$4,000 to $10,000 per onnum.'” 


fidence and will be accepted by mail 
only. Please include a complete stole- 

ence, present salary, salory desired, 
dote ovoiloble and references. 


James C. Buckley, Inc. 

Transportation Consultants 
30 East 40th St., New York 1 6, N. Y. 
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LETTERS 


Air Jordan Stock 

In the Dec. 1” issne of Aviation W'sek 
> ou published on oilicic on p. 4? entitled 
"Lebanon, Turkey and Iroc) Reaeli ,\gtec- 
ment on Routes for .\irlincs." In this 
article vou mentioned that ,Mr Jordan was 
the only regional airline authoriacd to re- 
sume flights iinmcdi.itel) after the disturb 

You also mentioned that Suleiman 
Nabulsi. the present Prime Minister of Jor- 
dan. is a majoritv stockholder in ,\ir Jordan. 
Tliat part of vour article pertaining to the 
ri-sumption of sersicc is pcifectlr conect. 
lIOA'ciXT, I would like to point out tliat Mi. 
•Vabnlsi has no connection with .-Sir Jordan 
wliatsocver. *nic majoritv stockholders are 
Nfr. Anwar Nuseibeh and Mr. .\bdnl Mu'ti 
El Qutob. 

With the above exception I am extremely 
phased svith vour magazine. 

R M, St.anlf.y 
Executive Director 
■Air Jordan Co. Ltd. 
Amman, Jordan 


A Pox on Airlines 

This letter is in reference to the shorlaee 
of ptospet'tive pilot personnel for the air- 
lines, which has been discussc-d in .\viation 
Wr.KK at various time in the p.ist year. 

I feel that I can only say to the cry and 
l.iment of the airlines regarding this sitna- 
lion. "Isn't that just loo badl" 

I iccentiv left the service after seven and 
one-half tears rif continuous fiviug c-xpcri- 
ence, during which time I .KX'iiimilated 
2.500 hours as a fighter pilot, threc-fonrths 
of that time as a jet fighter pilot. -\s evert 
fighter pilot knows, evert minute spent m 
the cocLpit is command deetsiou time — ton 

liardier, radio man, etc. — none of it can he 
attributed to coffee time or sack time. Evert- 
decision made is tours, right or wrong. Con 
soqnentlv. I am sure tou can understand mt 
feeling of confidence on leaving the Sertiec 
that mv experience eouJd be of some value 
to the airlines, vthat with their tetiiblc 
need for pilot personnel. So. armed with 
m; log book, necessart C.\,5 licenses. ,ind 
college degree, 1 applied for a job. Can you 
imagine my shock and surprise to learn that 
I was not acceptable fur consideration, due 
to the fact that I am only 5 ft. S in. talll 
.-knrl yet. the applicant next to me, ulin 
was 1 in. taller than I. was pcrfecflt 
acceptable, eivn though his total flight lime 
was all of 400 hours hi a Piper Cub. and 
who, by Iris own .admission, was a little 
vague about the difference between \*I-'R 
and IFR. 

Vk'hlle the shock of all this was soak- 
ing in, my mind was filled svith sights 
of many short pilots such as myself in the 
service, flying BIC AIRPL.\N'ES. of my 
own many jet instrument approsehev (where 
.1 slight movcaicnt of the stick will vary 
your rate of descent by 2.000-5.000 
feet per minutey. The reason for my rejec- 
tion wa.s soon apparent. Iiowcset. with the 
remarks from the interview-cr. "You realize 


-drinrimi Week tvelcome$ the opinion 

ierrera to the Eililor, Avintioit Week. 
330 W. 42 St.. .\m York 36. Y. 
Try to fi's’s’ri betters uniter 500 leoritK nri/i 

that it is just for appearance's sake, for as 
I'ou know-, the rudder pedals are adjustable." 

1 must admit the last remark was the 
killing blow-, and I went awav a broken man. 
It was iinitc ciidcnt that past proi'cn ability 
and experience in .wiation was of little or 
no importance, but if vou can meet certain 
height me.isureinents. so ns to present a de- 
sired appearance, then vou can be propcrlv 
trained (I liaixt vet to sec a flight officer on 
a commcrcijl airline trip). 

Perhaps I could be termed a bit cynical, 
but my- reaction icmains the same — a pox 
on all airlines, and mav thev wither and die 
from lock of pilot personnel. 

Mii.itaby Pilot 


For Service Rendered 

1 havt- just finished yxinr editorial in the 
Feb. 1! issue of .\viation 5\’efk. Yon are 
to he commended on the sen ice yx>n are 
rendering the countn- through vour writing. 
Ccrlainlv. no one who has anv real knowl- 
edge of the subject of air power in the 
United Slates ran deny- that the .American 
people should be dissatisfied with onr tech- 
nological progress — not that it isn’t very- 
substantial. 

But when the defense of the nation 
is at stake nothing but our very best effort 
should be acceptable, and nothing hut onr 
verv best effort is going to Veep us ahead 
of the competition. 

I feel that I sneak for a great many people 
who, like myxelf, sen-ed in the Air Force 
both during M'oilcl War II and afterward. 
I am concerned about the fairly general be- 
lief lliat the amount of moiicv we spend is 
going to make the difference botw-een satis- 
ffictory results and unsatisfactory progress. I 
feel that an cryuatlv important feature is 
the manner in w-Iiich mimcy nuide available 
by- Congress is being handled. 

My best wishes to you. and good luck in 
your efforts in the interest of -American aii 

CeOAGE E, SCKAETZEL 


Demotion 

Wc read with interest vour stoiv, "Traffic 
Control Clarification Needed Before Ad 
vent of S.AGE," in the 4 Feb. 1957 edition 
of -Ai-iAriox Week (p. 441 which reported 
in part on the air tniffie cxintrol discussions 
that took place at the recent meeting of the 
Institute of .Aeronautical Sciences in New 
A’ork City. 

The article was essentially accurate but 
one detail should be fiiilliei clarified. 75ie 
pper discnssuig joint civil/militarv tr.iSic- 
eontiol problems was indeed read by Col. 
S MundcII, Chief of this Division, but 


imfoitiinately you demoted liim. He is .i 
colonel, nnt ,i lieutenant colonel, with a 
serial number of 657.A wliieli indicates a 
rather senior colonel in Ihc Air Force 

^c-idcnlally. Col. MundcH's expeiienu 
in air traffic control includes not onlv re- 
search and development hut extensile opera 
tional experience. Iris latc-.st licing that of 
Commander. IfiOOtli Airways and Air Com- 
immicaHons Sersree Wing at Tinker Air 
Foret Base. Okin. 

Aviaiio.n Week is read cxtensivcK' iii 
this office by- all operational and engineering 
personnel as it prmidcs the best source of 
genera! aviation ncivs available. Keep up 
the good work. 

Ceorgk G. JoansON 

A'st. Chief, Air Traffic Control and 
Navigation Division 

DiK-ctoratc of Svstems Management 

.Air Research 4 Development Command 

\Vri|ht-Pattcrsoii .AFB. Ohio 


Bureau of the Books 

I trust I am not too late in commenting 
Dll the letter ''Technical Books" in the Dec. 
51. 1956 issue (p. 861. 

In it. tlic writer proposes the publication 
of aeronautical engineering books "rigor 
ouslv accunite and rliorough" available "ai 
low- cost, with the authors, editors, and pub- 
lishers protected against loss by the goi-crii- 

Ng book exists, he says, on landing gear 
design practices. Such a book wouldn't be 
I bmt seller, he savs, and its economic life 
would be short. AVl* need such hooks, he 
explains, because "plenty of intelligent, in 
dustrioiis and ingenious Americans . . . arc 
sepaialcd from a productn-e career in aero- 
nautical engineering only by their lack of 
specialized acronaiitical know-lioiv" that 
could he pios'ided bv Hiesc books. 

Well, I'm an intelligent, industnoiis. 
ingenious .American .rnd I know- an oppor 
(unity when I see one. And furthermore. 
I'd liatc to see anyone sepamted from ,i 
productive career. I'm going to svritc mi 
Congressman and get a little old bureau set 
lip. B.ATS we'll call it — Bureau of Aero- 
nantic.r) Textbook Subsidies — and I'll be 
C'ltainii.m and lie'll have a long economic 
life. 

(AVith three weeks vacation with pay 
eiery year, font alter the first five years.) 

.'All mir books will be as rigoionviv 
tliorongh as 50.000 bureau writers can make 
lliciii and as rigorouslv accurate as 10,000 
bureau editors assure. And they'll be low 
cost. Oh, ion can bet vonr slide rule riii 
lliati 

.'All in all. 1 think wv'l! set quite a fen 
feet on the upward path. Some day we can 
all look li.ick, gcntlv holding a copy ol 
"Dc-rign I’idctices, Land Gear, Aircraft" 
i First Edition 5.000.000, connling 4,997.- 
UOl stored hi BATS AA'atehoiisc #2. Pitts 
hnrgh) ami smile, knowing we don’t need 
landing gear anv mom. \Vc will have gont 

Daxiel B. Dow-nek 
San Marino, Calif. 
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fbr TAG’S new C-130 Hercules. 



Flight Contr^ System — by Sperry 


A “quick-change artist” has Joined the 
Tactical AirCommand's global airlift team. 
It's the Lockheed C- 1 30 Hercules, capable 
of performing a variety of missions in 
keeping with TAC’s rcqiiircmenl for high 
versatility and mobility. The C-130 can 
carry up to 20 ions of cargo on long-dis- 
tance flights or can puradrop a load of 
37.000 pounds into a combat zone. It can 
be used as a combat transport to carry 92 
airborne troops or can deliver paratroops 
to a combat zone. It cun also be used as a 
flying hospital. 

Since the C-130 works at different alti- 
tudes for ils various missions— from cargo- 
drop level to over 35,000 feet-its flight 
control system must provide precise, auto- 
matic control over a wide range of flight 
condilions. More than equal to the job is 
Sperry’s E-4 system which — for the first 
time in an Air Force plane— is linked to a 
Sperry Radio Beam Coupler, 

This Sperry loam of automatic pilot and 
Radio Beam Coupler saves lime and fuel 



by maintaining straighter, more accurate 
courses. More precise approaches mean 
greater efficiency and speed in carrying 
out vital USAF missions. And pilot fatigue 
Is substantially reduced. 

Asking Sperry to design, engineer and 
build advanced flight conirol systems for 
today's advanced jet and propjet aircraft 
follows long-established practice. Thou- 
sands of Sperry systems arc providing safe, 
efficient automatic flight conirol for all 
types of aircraft— from intercontinental 
Jet bombers to private planes. If you have a 
flight conirol problem, Sperry engineers 
can help you find the answer. Write our 
Aeronautical Equipment Division. 
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Insert nuts for versatility . . . strength 

The famous red elastic nylon locking collar is 
available in nuts from 1/10” to 4” across the 
flats — in every hex and "fixed” plote nut con- 
figuration. High tensile parts offered in anchor, 
12-point and barrel nut designs. For tempero* 
tures to 250°F. 


The LH line-for high temperatures 

Lighter, high temperature (to 550°F. in carbon 
steel — to 800° F. in stainless steel) nuts in sizes 
down to #4. Available In most configurations 
including ESNA's new full strength, light- 
weight, low-height hex nut, miniature anchor 
nuts, floaters and gang channels. 


Blue “J’s”-where weight is most important 

The lightest self-locking nuts made, High 
strength aluminum olloy, nylon inserts. Com- 
pletely interchangeable size for size with simi- 
lar AN steel parts — and, on the average, 60% 
lighter. Dyed blue for quick identification. 


Why design around a nut? 

whether the need to save space or save weight is paramount . . . ESNA’s complete line of self- 
locking nuts permits the designer to match the fastener to the problem. 

Check Elastic Stop® nut standard drawings first . . . and enjoy the design resourcefulness 
permitted by the broad variety of field tested self-locking fasteners. This complete line of fas- 
teners is the result of ESNA’s more than twenty-five years e.xperience in designing and producing 
to the aircraft industry’s e.xacting quality standards. 


I 

I Dept. N8-32S, Elastic Stop Nut Corporation of America 
I 2330 Vauxhall Road, Union, New Jersey 

Please send me the following free 
I fastening information: 

I D New ESNA catalog 
I Q Here is a drawing of our product. 

* What self-locking fastener would 

I you suggest? 


Nomfr ■ - Title 

Firm 

Street ,, 

City Zone State. 



Elastic Stop Nut Corporation 
of America 


U 


-J 


